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I.    SPEECH    IN    ANIMALS. 

HE  languages  in  which  animals  converse  more  or  less 
definitely  with  other  individuals  of  their  own,  or  of 
nearly  allied,  species,  were  discussed  in  the  "  Journal 
of  Science  "  some  years  ago  (1875,  p.  68).  The  conclusion 
reached  was  unfavourable  to  the  common  egoistic  notion 
that  speech  is  the  exclusive  prerogative  of  man.  That  con- 
clusion we  are  still  free  to  uphold.  We  regret  however  that, 
so  far  as  we.  are  aware,  no  one  has  undertaken  a  formal 
study  of  these  animal  tongues,  so  as  to  converse  with  any 
of  our  "  poor  relations  "  in  their  own  language. 

Commending  this  subjedt  to  the  attention  of  such  persons 
as  have  the  needful  time  and  the  opportunities  at  their 
command,  we  wish  now  to  examine  the  attempts  of  certain 
of  the  lower  animals  to  acquire  human  speech. 

It  seems  at  first  sight  curious  that  these  attempts  have 
been  made  with  the  greatest  success,  not  by  the  mammalian 
groups  which  rank  physiologically  and  psychologically 
nearest  to  us, — such  as  the  apes  and  the  Carnivora, — but 
by  certain  birds.  But  we  must  remember  that  a  number  of 
attributes  must  coexist  in  any  animal  before  it  can  be  ca<> 
pable  of  speech.  In  the  first  place,  its  vocal  organs — especi- 
ally the  tongue,  the  glottis,  and  the  pharynx — must  be  con- 
strucSled  in  a  manner  equivalent  to,  if  not  identical  with,  the 
same  parts  in  man.  Secondly,  there  must  be  a  sufficient  degree 
of  general  intelligence.  The  animal  must  be  capable  of 
remembering  sounds,  of  perceiving  the  differences  between 
them,  and  of  connedling  them  with  objedts,  events,  wants, 
&c.     In  addition  there  must  be  an  especial  development  of 
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those  parts  of  the  brain  which  control  and  regulate  the 
adlion  of  the  vocal  organs.  This  development,  it  is  scarcely 
needful  to  say,  is  most  likely  to  be  met  with  among  grega- 
rious species  which  require  and  possess  a  tolerably  complete 
language  of  their  own. 

But  there  is  still  a  further  condition  :  an  animal  before  it 
can  be  expedted  to  learn  human  speech  must  be  brought 
into  close  and  friendly  intercourse  with  man.  The  impossi- 
bility, or  at  least  the  difficulty,  of  such  intercourse,  espe- 
cially in  those  countries  where  experiments  of  this  kind 
have  been  generally  attempted,  is  a  most  serious  obstacle. 
Another  kindred  drawback  is  that  many  of  the  most  pro- 
mising animals  do  not — in  Europe  at  least — breed  in 
captivity,  and  are  thus  withdrawn  from  hereditary  influence 
and  from  a  selective  development  carried  on  through  a 
number  of  generations. 

As  regards  the  birds  which  have  hitherto  acquired  some 
knowledge  and  command  of  human  speech,  there  prevails  a 
difference  of  opinion.  The  question  arises,  Do  they  under- 
stand the  sounds  they  remember  and  repeat,  and  use  them 
with  a  due  regard  to  their  meaning ;  or  do  they  reproduce 
words  in  the  same  manner  as  does  a  human  mimic  when 
imitating  the  squeak  of  a  pig  or  the  quack  of  a  duck,  with- 
out any  knowledge  of  or  care  for  signification  ?  The  latter  is 
the  current  opinion.  It  is  maintained  that  every  appro- 
priate, and  especially  every  witty,  thing  said  by  a  parrot  is 
a  mere  coincidence.  But  this  view  admits  of  an  easy  and 
complete  refutation.  We  ask.  Is  the  bird  in  the  habit  of 
repeating  the  happy  phrases  which  figure  in  popular  anec- 
dotes, in  season  and  out  of  season  ?  If  so,  we  might  admit 
that  "  Polly  "  speaks  merely  by  rote,  and  without  under- 
standing. But  there  is  good  evidence  to  show  that  parrots 
can  and  do  connedl  their  utterances  with  certain  obje<5ls, 
events,  times,  and  other  circumstances,  and  do  not  therefore 
speak  simply  at  random.  Of  this  the  following  cases,  for 
which  we  can  personally  vouch,  will  serve  as  proof: — A 
parrot  whenever  she  saw  any  food  being  prepared  or  con- 
sumed invariably  cried  *'  Give  Polly  a  bit,  if  you  please  !  " — 
an  exclamation  which  she  was  never  known  to  utter  on  any 
other  occasion.  Another  was  accustomed  to  have  her  cage 
covered  over  with  a  shawl  at  roosting-time,  in  order  to  shiit 
out  the  gaslight :  if  this  was  forgotten  the  parrot  cried  out 
very  emphatically  "  Polly  wants  to  go  to  bed ! "  This 
speech  she  was  never  known  to  utter  at  any  other  time.  A 
magpie,  which  belonged  to  a  neighbour  of  ours  at  Stow- 
market,  learnt,  without  any  instruflion,  the  names  of  several 
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members  of  the  writer's  family,  rarely  failing  to  utter  them 
on  sight  of  their  bearers,  but  never  pronounced  them  at  any 
other  time. 

The  following  case,  communicated  by  M.  TAbb^  Gras  to 
*'  Cosmos  les  Mondes  "  (Oft.  21,  1882,  p.  297),  refers  to  an 
African  grey  parrot  which  was  at  first  very  wild  and  timid, 
and  which  M.  Gras  has  kept  for  four  years  in  company  with 
a  green  Brazilian  parrot,  which  was  previously  very  tame, 
though  less  intelligent.  He  names  the  grey  parrot  Coco 
and  the  green  one  Cocotte.  When  being  put  back  into  the 
cage.  Coco  calls  out  "  We  are  going  to  the  cage."  ,  If  a 
supply  of  seeds  is  given  her,  she  says  "  Here  is  something 
good."  When  swinging,  she  cries  '*  Coco  is  swinging."  If 
her  companion  screams,  she  says  "  Come,  Cocotte,  don't 
scream ;  sing !  "  If  Cocotte  sings,  Coco  exclaims  *'  You 
sing  well ;  oh,  very  well !  "  The  two  birds  were  walking  in 
the  dining-room,  and  Cocotte  began  to  sing;  Coco  said 
**  Some  one  is  singing."  When  asked  "  Who  is  singing  ?  " 
she  answered  "Cocotte."  The  latter  bird  on  one  occasion 
went  under  the  sideboard,  when  Coco,  looking  down,  cried 
'.*  What  are  you  doing  there,  Cocotte  ? "  M.  Gras  was 
giving  some  direcSlions  to  his  housekeeper,  when  Coco  ex- 
claimed "  How,  don't  you  understand  ?  "  The  worthy  Abb6 
vouches  for  the  exaft  truth  of  all  the  above  fadts,  and  adds 
that  he  has  numerous  witnesses  who  can  corroborate  what 
he  asserts. 

These  and  many  other  authentic  cases  which  are  on 
record,  but  which  it  is  not  necessary  here  to  repeat,  show 
that  such  birds  attach  a  definite  meaning  to  certain  phrases, 
and  use  them  just  as  do  we  human  beings.  The  contention 
may  still,  however,  be  raised  that  such  birds  do  not  under- 
stand the  individual  words,  but  merely  the  phrase  or  sentence 
as  a  whole. 

Supposing,  however,  that  this  is  the  case,  we  must  admit 
that  such  is  the  precise  manner  in  which  human  children 
acquire  the  knowledge  and  use  of  language.  The  child 
learns  a  phrase  as  a  whole,  connefts  it  with  the  objedl  or 
occasion  to  which  it  is  appropriate,  but  does  not  for  some 
time  resolve  it  into  its  component  parts  and  employ  these  in 
new  combinations.  But  we  have  observed  that  intelligent 
parrots  do  occasionally  vary  their  stock  phrases  by  fitting  in 
additional  words  or  leaving  out  some  of  the  old  ones.  Thus 
a  parrot  belonging  to  the  present  writer  one  day  saluted  a 
lady  visitor  with  "  Good  morning,  duckey  1 " — a  combination 
which  the  bird  had  never  heard. 

Another  interesting  point  of  comparison  here  appears 
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between  young  children  and  parrots.  Talking  birds,  as  far 
as  we  are  aware,  never  speak  in  the  first  person.  The 
parrot,  addressed  as  "  Polly,'*  speaks  of  itself  as  *'  Polly  " — 
that  word  being  the  symbol  for  its  own  personality.  But 
this  holds  good  of  young  children  also.  The  child  always 
accosted* as  "  Baby"  speaks  of  itself  as  "  Baby,"  using  the 
third  person  instead  of,  as  in  after  life,  the  first ;  or,  in 
other  words,  the  child  uses  its  own  name  instead  of  ''  I  " 
or  "  me." 

There  is  yet  a  further  similarity  :  a  parrot,  when  trying  to 
learn  a  new  phrase,  often  blunders,  especially  about  the  last 
word  or  words.  That  of  the  present  writer's,  above  referred 
to,  was  lately  studying  the  phrase  *'  Who's  a  rogue  ?  "  For 
a  couple  of  days  she  repeated  "  Who's  a  —  Who's  a 
who  —  ?  "  till  at  last  the  final  word  got  fixed  in  her  memory, 
and  she  ejaculated  **  Who's  a  rogue  ?  "  with  great  emphasis. 
Something  closely  alike  is  traced  in  young  children  when 
learning  to  talk ;  they  also  bungle  and  break  down  over  the 
latter  portion  of  a  phrase,  and,  when  it  is  fully  mastered,  use 
it  for  a  time  both  in  and  out  of  season. 

Thus  it  would  appear  that,  as  far  as  the  use  of  language 
is  concerned,  the  intelleft  of  an  African  grey  parrot  is  on  a 
level  with  that  of  a  child  about  eighteen  months  of  age. 

We  are  often  asked,  ih  reference  to  this  point,  Why  does 
the  child  continue  to  acquire  greater  powers  of  language,  to 
retain  a  greater  number  of  words,  and  to  combine  them  as 
occasion  requires,  whilst  the  parrot  soon  comes  to  the  close 
of  its  literary  education  ?  The  answer,  surely,  is  not  far  to 
seek :  the  child  is  descended  from  hundreds,  perhaps  thou- 
sands, of  generations  of  talking  animals,  and  inherits  the 
gradually  accumulated  aptitudes  of  its  forefathers.  Meiely, 
however,  let  us  remember,  the  aptitudes,  for  the  child  brought 
up  apart  from  human  society  does  not  inherit  articulate 
speech. 

With  the  parrot  the  case  is  totally  different :  she  inherits 
merely  the  tendency  to  scream  and  whistle,  and,  as  far  as 
language  is  concerned,  she  is  a  sheer  parvenu  who  has  risen 
by  her  own  exertions,  without  any  ancestral  resources. 

We  know  of  no  case  of  an  African  grey  parrot  {Pstitacus 
eryihacus)  having  reproduced  its  species  in  Europe.*  Were 
this  to  be  done  the  young  birds  would  doubtless  be  feeble, 
and  die  out.  But  the  experiment  might  be  tried  with  this 
species,  say  at  Madeira,  or  in  some  locality  not  too  inimical 

*  A  bird  of  this  kind  belonging  to  a  contributor  of  the  "  Journal  of  Science  " 
laid  two  eggs  last  summer. 
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to  civilised  man.  Or  it  might  be  attempted  in  temperate 
South  America  with  Chrysotis  atnazonica,  which  is  said  to  be 
even  more  docile  and  intelligent  than  the  African  grey  parrot. 
If  a  pair  of  clever  parrots  were  matched,  and  the  experiment 
were  carried  on  for  several  generations  with  their  offspring, 
always  selecting  the  most  docile  and  intelligent  bird^,  there 
can  be  little  doubt  but  that  most  interesting  results  would  be 
reached.  The  adaptability  of  the  vocal  organs  to  articulate 
speech,  the  power  of  the  brain  to  regulate  and  co-ordinate 
the  adlion  of  the  muscles  of  those  parts,  would  assuredly 
undergo  a  gradual  development.  In  like  manner  the  memory 
for  words,  and  for  their  connexion  with  the  objedls  which 
they  symbolise,  would  be  strengthened.  What  ultimate  end 
might  thus  be  reached  it  is  impossible  to  predi<5t.  Perhaps 
in  these  days  of  cram  and  of  the  equal  rights  of  animals  we 
may,  in  five  centuries,  have  magpies  in  the  "  fifth  and  sixth 
standards,"  macaws  preparing  for  the  examination  of  the 
Science  and  Art  Department,  and  cockatoos — "  sweet  bird 
graduates'* — taking  their  degrees  at  the  University  of 
London. 

(A  cantankerous  acquaintance  who  sometimes  intrudes 
into  our  sanftum,  looking  over  our  shoulder,  remarks  that 
we  have  already  reached  all  these  results.) 

In  sober  sadness  we  trust  that  such  experiments  will  be 
carefully  undertaken  and  carried  on  for  the  needful  length  of 
time.  Of  time,  indeed,  there  must  be  no  stint,  for  parrots 
arrive  but  veiy  slowly  at  maturity. 

So  much,  then,  for  birds.  But  how  about  talking  Mam- 
malia ?  We  can  scarcely  deny  that  the  anthropoid  apes, 
the  dog,  the  cat,  the  elephant  are  more  intelligent  than  the 
parrots,  ravens,  magpies,  starlings,  &c.  It  is  generally  ad- 
mitted that  they  understand  our  spoken  language  to  a  very 
considerable  extent,  even  in  matters  where  tone,  gesture, 
or  expression  of  features  throw  no  light  at  all  upon  our 
meaning.  We  know  instances  where  words  of  reproach, 
though  intentionally  uttered  in  a  mild  tone,  have  been  at 
once  comprehended  both  by  dogs  and  cats. 

A  very  intelligent  dog  described  by  M.  A.  Roujon*  will, 
when  ordered  by  his  master,  fetch,  without  ever  being  mis- 
taken, his  pipe,  tobacco,  a  knife,  afork,  &c.  When  he  hears 
merely  the  word  **  sport  **  (chasse)  he  rushes  to  his  master's 
gun.  This  dog  belongs  to  a  M.  Antoine  Barthomeuf,  who 
keeps  a  caf6  in  the  Place  de  I'Eglise,  at  Chamalieres,  near 
Clermont-Ferrand.     But  why,  then,  as   mammalians    so 

*  Revue  Internationale  des  Sciences  Biologiques,  1882,  No.  10,  p.  348. 
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clearly  understand  and  remember  our  language,  are  they  so 
little  capable  of  acquiring  its  use  ?  We  will  admit  that  it 
is,  for  the  majority  of  men,  easier  to  understand  a  language 
than  to  speak  it.  But  this  well-known  faA  is  far  from  ex- 
plaining the  difficulty.  Does  it  lie  in  the  different  structure 
of  the  vocal  organs  ?  This  difference  in  the  higher  apes  is 
but  trifling.  In  the  Carnivora  it  is  greater ;  their  tongues 
are  relatively  longer  and  slenderer,  and  better  adapted  for 
lapping  up  liquids,  or  for  licking  and  rasping  the  bones  of 
their  prey,  than  for  going  through  the  various  evolutions 
within  the  mouth  required  for  the  production  of  articulate 
sounds.  The  voice  of  the  cat  is  deficient  in  compass,  and 
that  of  the  dog  is  too  abrupt  and  jerky.  The  anthropoid 
apes,  though  given  to  converse  among  themselves  with  great 
volubility,  have  never  been  brought  sufficiently  long  and 
closely  under  human  influence  ;  they  have  never  been  known 
to  propagate  in  a  domestic  condition,  and  their  lives  in  cap- 
tivity in  Europe  or  in  the  United  States  are  short  and  sad, 
since  they  are  soon  attacked  by  disease.  Hence  the  oppor- 
tunities for  teaching  them  to  talk  have  been  insufficient. 
We  should  suggest  that  the  attempt  should  be  made,  say  at 
Calcutta,  or  Buitenzorg  in  Java,  with  the  mias  or  the  chim- 
panzee, just  as  we  have  suggested  above  in  case  of  the 
parrots.  The  difficulty  would  be  how  to  give  these  animals 
the  freedom  necessary  for  their  health  and  vigour,  and  yet 
to  bring  them  in  sufficiently  close  contadl  with  their  keepers. 
We  should  propose  that  the  course  of  training  should  com- 
mence with  pregnant  females.  The  young  should  then  be 
brought  from  infancy  into  the  society  of  kind  and  intelli- 
gent keepers,  who  should  teach  them  to  speak,  those  which 
showed  the  greatest  aptitude  being  selected  as  the  parents 
of  the  next  generation. 

lileantime  it  must  not  be  forgotten  that  there  are  some 
Mammalia  which  have,  in  rare  instances,  been  known  to 
utter  a  few  words.  Among  these  is  the  common  seal, — a 
singularly  docile,  affedlionate,  and  intelligent  creature,  which 
might  well  claim  at  the  hands  of  man  a  better  treatment 
than  to  be  massacred  for  the  sake  of  its  fur. 

There  have  been  various  anecdotes  of  talking  dogs,  but 
the  only  instance  which  i$  duly  authenticated  is  that  of  the 
dog  of  Clermont-Ferrand,  above  mentioned.  This  dog,  a 
setter,  can,  according  to  M.  Roujon,  utter  the  words  **  ma 
maman.**  **  To  make  the  dog  speak,"  says  this  author,  "  it 
is  necessary  to  stand  before  him  and  bid  him  pronounce  the 
words  ma  maman,  showing  him  some  bread  or  meat.  The 
dog  then  becomes  agitated  and  growls,  but  on  repeating  the 
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demand  he  at  length  decides  to  speak.  He  pronounces  at 
first  feebly  and  indistindtly,  but  on  telling  him  to  speak  more 
distindtly  he  gradually  finds  his  voice,  and  finally  pronounces 
the  words  demanded  very  distinftly."  This  performance, 
we  learn,  has  been  repeated  before  a  great  number  of  persons 
at  Clermont.  The  same  dog,  further,  if  his  master  has  shot 
and  brought  home  any  game,  runs  of  his  own  accord  to  the 
kitchen  to  seek  a  knife,  carries  it  to  his  mistress,  and  ad- 
dresses her  as  tna  maman. 

MM.  Gallois  and  Gory,  friends  of  M.  Roujon,  state  that 
they  have  met  with  several  dogs  who  pronounce  distinAly 
some  words, — amongst  others  the  word  non.  It  is  indisput- 
able, as  M.  Roujon  remarks,  that  by  applying  to  such  ani- 
mals a  methodic  sele<5lion  prodigious  results  may  be  obtained. 
Prof.  Max  Mailer's  *'  Rubicon  "  may  be  dried  up  in  a  manner 
plain  even  to  the  most  prejudiced. 


II.     PATENTLAW    AMENDMENT. 
By  An  Old  Technologist. 


OR  some  dozen  years  or  more  we  have,  as  a  nation, 
come  to  the  very  wise  conclusion  that  the  Patent  Law 
of  the  United  Kingdom  is  not  all  that  might  reason- 
ably be  demanded,  and  that,  in  well-known  phraseology, 
"  something  ought  to  be  done."  What  that  something  is 
and  who  is  to  do  it  are  further  points  upon  which  we  are  by 
no  means  agreed.  It  is,  in  the  first  place,  to  be  regretted 
that  neither  of  the  great  political  parties  seem  willing  to 
take  the  matter  heartily  up.  Precisely  because  it  is  every- 
body's business  it  is  nobody's.  Hence  while  questions  which 
are  in  comparison  light  as  air — or  rather  as  hydrogen  gas — 
can  secure  the  attention  of  the  Administration  and  of  Par- 
liament, Patent-Law  reform  is  shelved, — put  off  to  some 
indefinite  epoch.  That  this  should  be  so  is  discreditable  to 
our  national  prudence  and  common  sense.  Without  a  good 
Patent  Law  we  shall  have  no  inventions  and  improvements, 
and  without  inventions  and  improvements  we  cannot  hope 
to  hold  our  own  in  the  intensified  struggle  for  business  which 
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is  so  charadleristic  of  modern  times.  A  statesman  of  the 
present  day  has  openly  expressed  his  satisfaction  that  we 
have  no  longer  a  monopoly  of  the  world's  manufactures. 
Will  he  and  his  friends,  then,  do  nothing  to  place  us  at  least 
on  terms  of  fair  equality  with  our  rivals  ?  Or  are  we  to  go 
on,  as  we  are  at  present,  heavily  handicapped  in  the  race  ? 

But  though  Parliament  has  done  nothing,  and  does  not 
for  the  present  seem  likely  to  do  anything,  certain  societies 
have  taken  the  matter  up,  and  have  expressed  opinions  which 
will  not  be  without  influence  upon  the  nation,  and  in  due 
time  upon  the  Government.  Among  these  may  be  noticed 
the  Philosophical  Society  of  Glasgow,  and  the  Society  of 
Arts,  which  has  taken  the  trouble  to  draft  a  Bill  to  be  intro- 
duced into  Parliament  if  that  august  body  has  ever  time 
for  the  consideration  of  so  plain  and  matter-of-fa£t  a 
subjedt. 

More  recently  the  Council  of  the  Society  of  Chemical 
Industry  has  resolved  upon  certain  "  recommendations," 
which  have  been  widely  circulated  and  which  are  influen- 
tially  supported. 

It  may,  perhaps,  seem  presumptuous  for  a  mere  private 
individual,  holding  no  official  position,  to  dissent  from 
opinions  put  forward  by  such  high  authorities,  and  to  pro- 
claim their  recommendations  unsatisfactory;  yet  I  feel 
compelled  so  to  do,  and  I  can  only  hope  that  the  grave  im- 
portance of  the  subject  may  be  accepted  as  an  excuse  for 
the  liberty  I  am  about  to  take. 

In  the  first  place  it  must  be  asked,  What  do  we  aim  at  by 
a  new  and  improved  Patent  Law  ?  Do  we  seek  to  encourage 
and  attract  invention,  or  to  drive  it  away  ?  On  the  answer 
to  this  question  the  character  of  the  recommendations  to  be 
proposed,  and  of  the  law  to  be  enaCted,  must  hinge.  If  we 
have  the  former  purpose  in  view, — if  we  wish  that  invention 
should  abound  and  flourish  among  us,  that  our  working-men 
in  every  department  of  industry  sho,uld  be  constantly  seeking 
to  improve  the  processes  now  in  use,  and  that  foreign  in- 
ventors should  flock  to  England  as  the  best  sphere  for  the 
practical  carrying  out  of  their  ideas, — we  must  seek  to  give 
greater  facilities  for  protecting  the  property  of  the  inventor 
in  the  work  of  his  own  brain  than  he  can  meet  with  else- 
where. This  is  not  the  case  at  present.  And  we  must 
venture  to  remind  those  cynical  freebooters  who  tell  us  that 
the  inventor  will  go  on  inventing  whether  we  proteCt  him  or 
rob  him,  that  if  he  finds  himself  robbed  he  may  carry  his 
future  inventions  elsewhere. 

A  regard  to  our  own  future,  an  enlightened  self-interest, — 
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leaving  equity  out  of  the  question, — bids  us  therefore  see  to 
it,  that  the  inventor  is  not  compelled  to  go  elsewhere. 

What  is  needful  for  this  purpose  ?  We  must  grant 
patents  for  a  longer  term  than  do  our  rivals ;  we  must  grant 
them  on  easy  terms  as  to  fees  and  duties ;  and,  above  all 
things,  we  must  secure  for  patents  once  granted  an  absolute 
duration.  In  all  these  points  we  offer  less  instead  of  greater 
facilities  to  invention  than  do  some  of  our  industrial  rivals. 
Let  us  take  the  most  formidable  of  these  rivals,  the  United 
States  of  America.  In  that  country  the  property  of  the  in- 
ventor in  his  ideas  is  secured  for  seventeen  years,  whilst  we 
grant  him  only  fourteen  years.  Secondly,  the  expense  of 
taking  out  a  patent  is,  as  is  peiTedlly  well  known,  a  mere 
fra<5tion  of  the  charges  incurred  in  this  country.  But  the 
most  important  point  in  favour  of  the  system  of  patents  of 
the  United  States  is  what  I  must  call  its  certainty  or  fixity. 
A.  B.  has  invented,  say,  a  new  method  of  manufadluring 
soap ;  he  has  paid  his  fees,  and  received  the  official  document 
certifying  his  rights.  From  that  moment  to  the  expiry  of 
the  seventeen  years  the  patent  is  his  absolute  property,  unless 
of  course  it  is  set  aside  by  the  decision  of  a  Court  as  being 
wanting  in  novelty,  or  as  being  an  infringement  of  some 
prior  patent.  No  a(5l  or  omission  on  the  part  of  the  patentee 
can  render  his  patent  null  and  void.  In  the  United  Kingdom 
a  totally  different  system  prevails,  to  the  disadvantage  of  the 
inventor.  He  is  called  upon  to  pay  3^50  at  the  end  of  the 
third  year,  and  a  further  sum  of  £100  at  the  expiry  of 
the  seventh  year,  failing  either  of  which  sums  the  patent  is 
forthwith  void,  and  the  invention  becomes  public  property. 
Now  the  effefts  of  such  a  system  are  self-evident.  Every 
person  who  wishes  to  have  the  use  of  the  process,  and  who 
otherwise  would  negotiate  with  the  patentee  for  a  license  or 
for  the  purchase  of  his  entire  riglits,  is  induced  to  wait,  in 
the  hope  that  the  patentee  may  fail  to  pay  the  ^^50  duty  at 
the  end  of  the  third  year.  This  is  especially  certain  if  the 
inventor  is  known  or  suspedled  to  be  poor, — a  state  of  things 
far  from  uncommon,  as  his  means  are  often  much  reduced 
by  the  cost  of  perhaps  a  prolonged  course  of  experimenta- 
tion. Hence,  therefore,  capitalists  have  a  distindt  induce- 
ment given  them  to  hold  back,  which  in  America  does  not 
exist. 

Now  it  has  always  been  a  mystery  to  me  how  it  comes 
that  genuine  Patent-Law  reformers — men  who  declare  them- 
selves the  friends  and  promoters  of  invention — do  not  per- 
ceive the  necessary  effedls  of  this  system  of  intermediate 
payments.     So  far  are  they,  however,  from  recognising  the 
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truth  of  this  consideration,  these  payments — modified  per- 
haps in  date  or  in  amount — are  retained  in  almost  every 
suggested  scheme  for  a  new  Patent  Law.  Nay,  in  one  pro- 
posal, which  would  have  lengthened  the  lifetime  of  a  patent 
to  twenty-one  years,  a  third  intermediate  payment  was 
adopted,  thus  giving  the  patent  three  chances  of  lapsing. 

In  the  abortive  Patent  Bills  introduced  by  the  late 
Ministry,  and  fortunately  withdrawn,  there  was  a  clause 
which  seemed  to  me  particularly  objedtionable  and  dan- 
gerous. It  was  proposed  that  if  any  patent  had  not  been 
brought  into  use  on  the  large  scale  by  a  fixed  term  of  its 
career,  it  should  forthwith  lapse  and  become  public  property. 
Such  a  proposal  did  not  appear  surprising  in  Bills  which 
were,  almost  avowedly,  drawn  up  on  the  assumption  that 
patent-right  is  an  abuse  and  a  nuisance, — a  "  monopoly,"  as 
some  call  it,  in  fiat  contradidtion  to  the  authoritative  defini- 
tion of  monopolieis  laid  down  by  Coke, — to  be  curtailed  as 
much  as  possible.  But  the  public  may  well  think  it  strange 
to  find  the  same  suggestion  put  forward  among  the  recom- 
mendations of  the  Society  of  Chemical  Industry.  They 
propose,  namely,  that  if  a  patent  has  not  been  brought  into 
operation  upon  a  large  scale  by  the  fourth  year  it  is  to  lapse, 
the  invention  of  course  then  becoming  public  property ! 

There  are  certain  plausible  considerations  which  have  led 
lo  this  proposal,  which  is  a  too  literal  carrying  out  of  the 
saying  "  From  him  that  hath  not  shall  be  taken  away  even 
that  which  he  hath."  Its  supporters  will  doubtless  argue 
that  if  a  patent  has  not  been  brought  into  extensive  use  on 
the  large  scale  within  the  very  short  time  specified,  it  must 
be  pra<5tically  valueless,  and  may  consequently  be  cancelled 
without  injury  to  the  patentee,  and  with  benefit  to  the  com- 
munity at  large,  who  may  then  at  leisure  avail  themselves 
of  any  useful  feature  it  may  possess.  Such  considerations 
on  a  close  examination,  undertaken  with  an  eye  to  equity, 
soon  show  themselves  to  be  fallacious.  It  is  certain  that 
the  eagerness  of  the  public  to  avail  themselves  of  a  patented 
process  bears  no  direft  proportion  to  its  utility.  We  do  not 
find  that  a  patentee  is,  as  soon  as  his  letters  patent  are  duly 
sealed,  overwhelmed  with  applications  for  licenses  or  with 
offers  to  buy  the  whole  or  a  portion  of  his  rights.  Quite  the 
contrary ;  he  is  obliged  to  go  out  and  seek  to  bring  his  im- 
provement under  notice.  He  must  go  round  like  a  traveller 
seeking  for  orders.  He  must  exhibit  and  read  papers,  and 
correspond.  Now  all  this  requires  abundant  time,  thorough 
business  ta<5t,  and  plenty  of  money.  Is  the  Council  of  the 
Society  of  Chemical  Industry  prepared  to  assert  that  an 
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invention  is  valueless  unless  the  inventor  possesses  these 
three  properties?  As  the  Law  stands  it  may  safely  be 
asserted  that  if  a  patent  comes  into  extensive  use  by  its 
seventh  year  the  inventor  may  think  himself  fortunate* 
The  only  exceptions  to  this  rule  are  when  he  is  a  capitalist, 
or  has  the  ear  of  some  capitalist  or  syndicate  who  may  be 
willing  to  put  the  new  process  in  operation. 

Such,  I  say,  is  the  case  as  the  Law  now  stands.  But  if 
the  proviso  which  I  am  criticising  be  incorporated  in  the 
proposed  new  Adt  the  case  of  the  patentee  will  be  infinitely 
worse.  It  will  then  be  impossible  for  a  poor  man,  or  for  one 
who  is  not  a  man  of  business,  to  hold  a  patent  beyond  the 
fourth  year.  The  manufacturers  and  others  concerned  will 
say,  as  they  now  say  with  reference  to  the  third  year's  stamp- 
duty,  *'  Don't  pay  license  to  this  troublesome  fellow,  but 
wait  till  his  rights  lapse."  They  will  be  able  to  say  this 
with  more  confidence,  for  it  is  often  much  easier  to  raise  the 
£$0  for  the  third  year's  tax  than  to  force  an  invention  into 
use  in  the  face  of  a  conspiracy  of  negledl.  Consequently, 
if  this  extraordinary  proposal  becomes  Law,  it  will  be  an 
aft  of  folly  in  anyone  not  a  capitalist,  or  enjoying  excep- 
tional facilities,  to  take  out  a  British  patent  at  all.  If  he 
devises  anything  useful,  I  should  in  that  case  recommend 
him  to  carry  his  idea  to  America,  where  he  will  meet  with  a 
more  liberal,  and  I  will  venture  to  add  a  more  honest, 
treatment. 

Summing  up  this  part  of  the  patent  question,  it  may  be 
said  that  to  declare  a  patent  at  an  end  if  not  taken  up  within 
a  certain  time  is  to  ensure  that  it  will  not  be  taken  up. 

There  is,  however,  one  particular  case  in  which  the 
liability  of  a  patent  to  determine,  unless  put  in  praftice  on 
the  large  scale,  might  be  usefully,  and  I  believe  justly,  in- 
troduced. It  is  well  known  that  the  original  obje<5t  of 
patents  was  the  introduftion  of  new  arts  into  these  realms, 
and  the  improvement  of  those  already  therein  existing. 
This  becomes  perfe<5tly  clear  if  we  read  over  the  preambles 
of  some  of  the  older  patents.  But  as  the  Law  now  stands, 
and  as  it  is  now  worked,  it  is  made  the  instrument  of  keep- 
ing certain  arts  out  of  Britain.  It  is  very  common  for  aliens 
to  take  out  a  British  patent,  not  with  the  intention  of 
working  it  on  British  soil,  but  of  preventing  anyone  else 
from  so  doing.  They  either  refuse  to  grant  licenses  at  all, 
or  they  demand  royalties  which  are  pra<5tically  prohibitive. 
Now  it  would  be  prudent  to  decree  that  if  an  alien  takes 
out  a  patent  in  Britain,  and  in  some  other  country,  and 
works  it  in  such  other  country  but  not  in  Britain,  his  British 
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patent  shall  then  lapse.  It  might  be  well  to  add  that  if  a 
British  patent  exists  for  the  manufadlure  of  any  article, 
the  importation  of  such  article  from  abroad  shall  be  pro- 
hibited. 

There  is  another  defeft  in  the  present  Patent  Law  which 
is  very  objedtionable,  but  which,  singularly  enough,  is  quite 
overlooked  by  the  various  bodies  who  have  issued  proposals 
for  its  amendment.  Our  present  system  is  in  one  respedl  a 
step  backwards  from  what  is  known  as  the  "  Old  Law." 
Separate  patents  were  indeed  required  for  England,  Ireland, 
and  Scotland ;  but  the  English  patent,  on  payment  of  a 
small  additional  fee,  covered  "  all  her  Majesty's  possessions 
and  plantations  abroad.*'  I  have  never  seen  any  reason,  or 
shadow  of  a  reason,  why  this  Imperial  scope  of  a  patent 
was  abolished.  It  was  once  said,  in  an  off-hand  manner, 
when  the  subjedl  was  mentioned  in  Parliament,  "  Oh,  the 
Colonies  have  got  their  own  Patent-systems."  Precisely ; 
and  this  is  the  very  evil  complained  of.  If  an  inventor 
wishes  to  have  his  invention  protected  throughout  the  whole 
British  Empire  he  has  to  pay  altogether  about  ;^I200.  Now 
it  is  not  within  the  power  of  the  Imperial  Parliament  to 
extend  the  hoped-for  new  law  to  those  colonies  which  have 
quasi-independent  legislatures.  But  India  and  the  remain- 
ing colonies  might  be  included  with  the  home  kingdoms. 
Nor  do  I  think  that  Canada,  Vidloria,  New  South  Wales, 
&c.,  would  objedl  to  come  in,  since  their  Patent  Offices 
would  then — like  that  of  London — have  the  power  of 
granting  Imperial  patents,  which  would  obviously  be  of 
much  more  value  to  inventors  than  the  present  local  ones. 

There  is  a  further  innovation  which  I  venture  to  think 
would  be  of  great  public  utility.  Following  the  wise  ex- 
ample of  Germany,  we  ought  to  exclude  proprietary  medi- 
cines, foods,  beverages,  and  substitutes  for  foods  from  the 
benefits  of  the  Patent  Law.  By  so  doing  we  should  strike 
a  deadly  blow  at  quackery,  and  at  various  phases  of  fraud 
and  adulteration. 


1883.1  On  Anthropological  Forecasts.  13 


III.    ON    ANTHROPOLOGICAL    FORECASTS. 

By  F.  Ram. 

RE  Darwinian  principles  to  be  set  aside  whenever  the 
future  of  mankind  forms  the  subject  of  philosophical 
speculation ;  or  is  the  theory  that  all  organised 
beings  are  fashioned  by  the  environment — a  theory  now 
generally  admitted  to  be  true  as  regards  the  development  of 
our  species  hitherto — to  be  considered  to  hold  good  for  the 
bimane  of  the  future  also  ?  No  Evolutionist  would,  I  sup- 
pose, maintain  in  so  many  words  that  there  exists  an 
immutable  destiny,  which  will  of  necessity  exalt  generations 
to  come  into  a  higher  rank — mental,  moral,  and  physical — 
than  man  now  holds,  whether  the  circumstances  which  beset 
our  race  are  favourable  to  such  desirable  amelioration  or  are 
antagonistic  to  it ;  and  yet  how  many  anthropologists,  when 
dealing  with  the  subjedt,  appear  to  be  led  by  their  optimistic 
prepossessions  into  a  pradlical  abandonment  of  the  theory 
that  the  diredlion  of  development  is  dependent  on  the  con- 
ditions of  life.  The  lesser  lights  do,  indeed,  follow  high 
authority  in  thus  sacrificing  (as  it  appears  to  me)  scientific 
principles  to  philanthropical  aspirations,  for  we  find  Mr. 
Herbert  Spencer  expressing  his  undoubting  confidence  that 
'*  the  things  we  call  evil  and  immorality  will  disappear,"  and 
that  man  must  "  become  perfedl  ;*'  *  whilst  by  Mr.  Wallace 
we  have  been  assured  that,  of  the  race  which  will  some  day 
people  the  earth,  no  individual  **  will  be  inferior  to  the 
noblest  specimens  of  existing  humanity."t  But  surely,  so 
long  as  we  cannot  demonstrate  beyond  dispute  what  the 
conditions  of  life  will  be  in  the  time  to  come,  and  can  show 
from  the  experience  of  the  past  that  such  conditions  invari- 
ably produce  such  and  such  results,  the  confident  anticipa- 
tions of  this  description  which  one  so  frequently  meets  with 
must  be  held  to  be  most  unscientific,  being  born  of  faith  and 
hope  only,  and  resting  on  no  sure  foundation. 

If  two  codes  of  ethics — a  superior  code  A  and  an  inferior 
code  B — were  placed  before  a  philosopher  of  the  optimistic 
school,  and  he  were  asked  which  he  supposed  would 
ultimately  prevail  in  the  earth,  he  would  give  his  confident 

*  Social  Statics,  Chapter  I.,  "  On  the  Evanescence  of  Evil." 
f  Anthropological  Journal,  March  i,  1864,  p.  clvii. 
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decision  In  favour  of  the  higher  code.  And  this,  indeed,  he 
might  very  reasonably  do,  if  he  could  first  prove  that  the 
future  environment  must  of  necessity  be  such  that  those 
persons  whose  innate  disposition  most  readily  led  them  to 
accept  and  to  follow  its  excellent  precepts  would  multiply 
more  rapidly  than  the  baser  sort  of  men,  prone  to  rejedl 
them  in  favour  of  those  maxims  of  the  lower  code  which,  by 
natural  bias,  they  prefer  and  adopt  as  their  guide  in  life. 
But  should  the  conditions  of  human  existence  become  such 
that  the  lovers  of  B  code  multiply  faster  than  the  lovers  of 
code  A,  how  then  ? 

Why  have  not  the  noblest  ethics,  which  have  been  pro- 
claimed in  the  world  for  thousands  of  years,  become  pradti- 
cally  operative  in  the  lands  in  which  they  have  been  taught  ? 
Is  it  not  because  those  better  men,  to  whose  hearts  they 
were  most  acceptable,  have  not  in  the  struggle  for  existence, 
and  in  the  art  of  rearing  descendants  to  inherit  their  quali- 
ties, been  blessed  with  a  corresponding  advantage  over  the 
more  ignoble  beings,  who  by  natural  disposition  were  indif- 
ier^nt  to,  or  positively  opposed  to,  them  ? 

Even  if  it  could  be  shown  that  humanity  is  making  an 
ethical  advance  in  the  midst  of  its  present  surroundings,  a 
very  reasonable  apprehension  must  occur  to  thoughtful 
minds,  that  the  conditions  of  life  aCTeifting  morality  may  be 
very  terribly  changed  on  the  arrival  of  that — by  no  means 
very  distant — time  when  the  rapid  increase  of  our  species, 
and  the  concurrent  exhaustion  of  that  element  of  the  fer- 
tility of  the  earth's  surface,  which  consists  of  the  decayed 
animal  and  vegetable  matter,  which  has  been  accumulated 
therein  during  past  ages,  combine  in  bringing  about  a  gene- 
ral scarcity  of  food  all  the  world  over ;  and  the  question 
becomes  one  of  who  shall  be  fed  and  who  shall  starve — a 
state  of  things  which,  once  begun,  seems — for  any  thing  that 
appears  to  the  contrary — likely  to  last. 

That  professed  teleologists  should  expedl  an  advent  of 
final  moral  perfeftion  in  every  nation  under  heaven  is  not, 
perhaps,  very  surprising ;  but  such  an  anticipation  seems  to 
be  very  inconsistent  with  pure  scientific  principles,  the  odds 
against  any  such  result  arising  independently  of  purposive 
control  being  surely  almost  infinitely  great. 

The  relative  rapidity  of  multiplication  of  each  grade  of 
intelledl  will  also  decide  the  question  as  to  man's  mental 
advance.  The  teacher  may  strive  to  impart  knowledge  to 
the  individual,  and  to  strengthen  his  mind  :  but  the  question 
of  the  rise  or  fall,  from  age  to  age,  of  the  intelledlual  capa- 
city of  the  species  will  lie  with  Natural  Seleftion.    That  the 
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faftors  affefting  the  psychical  development  of  the  AnthrO' 
pidcB  hitherto  have  been  bringing  about  what  we  consider  to 
be  improvement  is  no  proof  whatever  that  such  progress  will 
continue.  It  may,  or  it  may  not.  Positive  assertions  either 
way  are  equally  without  warrant.  But  with  regard  to  the 
conditions  which  appear  to  affe£l  the  question  at  the  present 
day  we  may  note  one  of  some  importance,  which  is  too  often, 
I  think,  disregarded.  By  looking  around  us  we  may  see  that 
present  circumstances  generally  favour  the  social  rise  of  the 
more  intelligent  individuals  of  the  lower  classes  of  the  com- 
munity. Hence  many  such  persons  are  drawn  out  of  those 
strata  of  society  that  earn  their  bread  chiefly  by  using  their 
muscles.  It  is,  I  believe,  certain  that  by  such  abandonment 
of  bodily  labour  they  lose  something  in  prolificacy.  An 
analogous  result  among  lower  animals  might  lead  us  to  ex- 
ped^  this.  It  is  because  fertility  is  increased  by  physical 
exertion  that  farmers  often  put  bulls  to  hard  work.  An  ex- 
perienced breeder  of  horses  told  the  Lords'  Committee  on 
Horse-breeding  (1873,  Q^-  ^^57)  ^^^^^  ^  horse  could  not  be 
travelled  too  much.  "  The  more  the  horse  is  travelled  the 
more  foals."  *  Common  observation  leads  us  to  the  conclu- 
sion that  this  physical  law  holds  good  for  mankind  also,  the 
large  family  of  the  labourer  being  notorious.  Thus  stupidity, 
by  keeping  a  man  in  the  ranks  of  labour,  may  increase  the 
comparative  abundance  of  his  offspring  (inheriting  his 
dulness).  This  must  tend  to  keep  down,  if  not  to  lower, 
the  average  intelligence  of  many  communities. 

Mr.  Fiske  tells  us,  in  his  "  Cosmic  Philosophy,"  that 
though  *'  mankind  is  destined  to  advance  during  future  ages 
in  psychical  attributes,"  he  "  is  likely  to  undergo  only  slight 
changes  in  outward  appearance.'*t  On  the  other  hand,  we 
have  the   opinion   of   Mr.   Herbert  SpencerJ  that  in  the 

*  In  this  fadt  we  ought,  I  think,  to  see  that  not  only  is  it  incorred  to  suppose 
(as  is  commonly  done)  that  **  Survival  of  the  Fittest  "  is  to  be  taken  as  neces- 
sarily equivalent  to  the  nearest  approach  to  supposed  ideally  perfedk  animal 
types, — which  is  negatived  by  those  instances  of  development  (of  either  spe- 
cies or  individual)  which  result  in  so-called  '*  degeneration," — but  also  that  it 
is  not  a  matter  of  course  that  Natural  Sele^ion  will  always  biing  about  the 
closest  adaptability  of  a  species*  capacity  to  its  needs.  For  in  the  case  of 
those  creatures  which  unite  at  the  time  of  year  when  their  food  is  abundant,  a 
defed  in  the  power  of  procuring  nutriment  might  entail  so  much  more  physical 
labour  in  the  defective  individuals  that  their  exti  a  exertions  make  them  so  much 
the  more  fertile  than  those  which  become  plethoric,  through  their  being  en- 
dowed with  superior  power  of  obtaining  their  food  with  ease.  Thus  in  some 
cases  a  check  may  be  put  upon  the  plenary  organisation  of  a  species  by  Natural 
Seledion,  and  the  less  perfedl  animal  may  thus  have  the  higher  claim  to  be 
called  **  the  fittest." 

t  Part  II.,  Chapter  XXI. 

X  Principles  of  Biology,  vol.  ii.,  Chapter  XIII. 
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"  further,  evolution  in  the  most  highly  evolved  of  terrestrial 
beings,"  **  augmented  bulk  '*  may  form  a  feature — smaller 
dimensions  not  being  apparently  an  admitted  possibility. 
To  deny  that  man  may  become  bigger  than  he  is  would  be 
to  lay  just  such  a  claim  to  a  superhuman  acquaintance  with 
his  future  environment  as  has  been  deprecated  above.  But 
although  such  knowledge  is  unattainable,  attention  may  be 
drawn  to  the  faft  that  man's  present  outward  circumstances 
appear  to  favour  a  redu(5tion  of  his  bulk  ;  and  indeed  it  can 
hardly  be  doubted  that  in  our  manufafturing  towns  consi- 
derable progress  has  already  been  made  in  that  direftion, — 
man  in  this  respedl  following  the  example  set  to  him  by  a 
vast  number  of  other  genera. 

As  compared  with  those  of  the  animal  kingdom  at  large, 
human  dimensions  are  prodigious — a  million  times  greater 
than  those  of  the  creatures  which,  at  least  in  regard  to 
social  qualities,  rank  next  to  him.  The  drawbacks  to  such 
massiveness  in  beings  which  have  to  move  themselves  over 
a  planet,  at  the  surface  of  which  the  attraction  of  gravita- 
tion is  so  great  as  it  is  on  this  globe,  are  clear  enough  ;  but 
the  evils  attendant  thereon  have  been,  as  far  as  concerns 
man's  development  in  the  past,  more  than  counterbalanced 
by  other  considerations,  chief  among  which  was  warfare, 
personal  and  tribal.  During  all  the  ages  in  which  woman 
was  the  objedl  of  violent  contention,  a  capacity  to  deliver  a 
blow  from  a  greater  height  (and  with  consequently  accele- 
rated speed  and  corresponding  force)  than  lay  in  the  power 
of  an  opponent,  was  of  sufficient  importance  to  a  candidate 
for  feminine  favours  to  counterbalance  many  disadvantages 
resulting  from  ponderosity.  (Indeed  so  soon  as  our  hirsute 
ancestors  were  sufficiently  advanced  to  wield  a  club  with  the 
right  arm,  the  attainment  of  the  eredl  posture — if  not 
already  reached — must  have  been  greatly  expedited  by  this 
one  consideration.)  It  is  probably  on  this  account  that  good 
height  in  man,  in  order  to  gratify  our  inherited  aesthetic  taste 
on  the  point,  must  be  from  the  shoulder  downwards,  and 
must  not  be  chiefly  consequent  on  the  possession  of  a  long 
head  and  neck.  For  the  same  reason,  too,  boys,  though  not 
taller  than  girls  up  to  the  age  of  about  thirteen,  shoot  up 
above  them  as  they  approach  the  age  at  which  their  fore- 
fathers fcught  with  their  right  aims.  The  prevalence  of  the 
use  in  battle  of  weapons  of  precision,  in  the  place  of  arms 
which  gave  due  advantage  to  personal  strength,  must,  on 
the  contrary,  tend  to  reduce  human  stature,  each  bullet 
being  the  more  hkely  to  fulfil  its  mission  the  bigger  the  man 
against  whom  it  is  despatched.    The  general  substitution  of 
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machinery  for  manual  labour  may  be  cxpedled,  however,  to 
produce  a  much  greater  effedl  than  the  change  in  the  nature 
of  homicidal  weapons. 

That  the  inhabitants  of  manufad^uring  towns  should  be 
seen  to  be  "  degenerating,"  as  the  process  of  their  redu<5tion 
in  stature  is — as  I  consider  very  inconsiderately — termed,  is 
a  matter  of  lamentation  to  many  writers,  who  apparently 
can  only  regard  the  smaller  individuals  as  stunted,  or  checked 
in  growth  by  their  evil  physical  surroundings ;  whereas  it 
may,  surely,  be  more  reasonably  regarded  as  purely  a  case 
of  natural  selection.  Are  not  little  people  as  competent  to 
control  machinery  as  their  larger  mates  ;  and  are  they  not 
therefore  able  to  earn  as  good  wages  at  such  occupation  ? 
As  they  cannot  need  to  spend  so  much  on  food,  clothes,  or 
even  house-room,  they  are  clearly  so  far  at  an  advantage  in 
the  struggle  for  existence  with  their  more  bulky  competitors, 
and  are  therefore  so  much  better  able  to  wed,  and  increase 
and  multiply,  and  to  rear  the  (diminutive)  offspring  which 
they  produce.  In  the  past  the  big  men  have  had,  on  the 
whole,  the  better  chance  of  transmitting  their  dimensions  to 
succeeding  generations.  In  the  coming  age  of  machinery 
the  smaller  men  are  more  likely  to  transmit  their  diminu- 
tiveness. 

Inherited  sentiment  may  indeed  check  the  speed  of  this 
dwarfing  process,  the  smaller  people  having  usually  a  natural 
liking  for  taller  mates.  But  this  feeling  will  die  out ;  for  the 
possession  of  it,  inasmuch  as  it  may  affecSt  the  matrimonial 
seledtion,  will  be  apt  to  lessen  the  number  of  an  individual's 
descendants.  And  thus  in  every  generation  there  will  be  a 
greater  proportion  of  marrying  people,  who,  far  from  sneering 
at  small  stature  in  the  opposite  sex,  will — on  the  principles 
explained  in  my  article  on  **  Beauty"  (No.  XCVIII.) — delight 
in  it. 

This  continued  reduftion  of  stature  may  very  well  proceed, 
I  should  suppose,  at  the  rate  (say)  of  an  inch  in  a  century. 
And,  since  the  advantages  of  the  change  are  more  apparent 
than  the  drawbacks  thereto,  it  seems  not  unreasonable  to 
expeft  that  the  operation  will  thus  go  on  till  a  very  great 
change  is  effedled.  The  smaller  mankind  become  the  more 
elbow-room  there  will  be  in  every  situation,  and  in  greater 
comparative  abundance  will  be  all  the  products  of  the 
earth's  crust.  At  the  present  time,  moreover,  man  is  able 
to  transport  himself  rapidly  from  place  to  place  only  on 
roads  specially  made  with  much  labour  and  at  great  expense. 
A  material  diminution  of  his  weight  would  go  far  to  facilitate 
aerial  locomotion.    And   it  is  not,  indeed^  an  altogether 
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unreasonable  supposition  that  man  (should  the  Struggle  for 
Existence  in  the  ages  to  come  be  so  intense  as  to  reduce  him 
to  a  pigmy)  may  succeed  in  training  birds  to  waft  him  hither 
and  thither  in  any  required  direction,  the  advantage  to  the 
individuals  first  capable,  on  account  of  their  lightness,  of 
being  so  transported  increasing  the  tendency  towards  the 
redudlion  of  the  average  weight  of  the  species.  Such  an 
achievement  will  not  appear  impossible  except  to  those 
minds  which  can  only  run  in  familiar  groves.  But  far  be  it 
from  the  present  writer  to  put  forward  any  idea  whatever 
anent  the  human  future  with  that  unquestioning  confidence 
with  which  so  many  philosophers  are  in  the  habit  of  fore- 
casting it, — as  to  mind,  body,  morals,  manners,  circum- 
stance, and  everything  else, — and  which,  indeed,  being 
without  corresponding  support,  must  be  considered  as  un- 
scientific and  indefensible. 


IV.    COMPOUND    ORGANISMS    AND    THEIR 

LESSONS.* 

OME  time  ago  (•'  Journal  of  Science,"  1882,  p.  401)  we 
gave  a  sketch  of  the  chara<5lers  which  mark  the 
development  and  reprodu<5lion  of  the  Protozoa  as 
compared  with  the  same  processes  in  the  higher  animals. 
We  shewed  that  as  regards  the  former  the  terms  **  birth  '* 
and  "  death "  have  scarcely  any  meaning,  or  at  least  a 
meaning  quite  other  from  what  may  be  traced  in  larger  and 
more  complex  beings.  We  hinted,  too,  at  startling  questions 
touching  personality  and  individual  identity  which  a  study 
of  the  Protozoa  cannot  fail  to  suggest. 

We  will  endeavour  to  carry  the  subjedl  a  little  further, 
at  least  as  far  as  organic  individuality  is  concerned.  Let 
us  turn  our  attention  to  the  opposite  extremity  of  the 
organic  scale, — if  at  least  Professors  Minot  and  St.  George 
Mivart  will  pardon  us  for  speaking  of  man  as  the  highest 
animal.     One  of  the  plainest  charafters  in  a  man— or  we 

,  •  Chapters  on  Evolution.    By  Andrew  Wilson.    Chapter  XIII. 
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might  say  in  every  normal  vertebrate  animal  down  to  the 
humblest  fish — is  his  complete  isolation  from  the  rest  of  the 
world.  He  stands  in  no  physical  connexion  with  any  other 
portion  of  matter,  living  or  lifeless.  He  has  certain  well- 
defined  boundaries,  which  even  the  least  scientific  observer 
cannot  mistake.  Of  what  takes  place  within  that  boundary 
he  is  conscious.  Of  what  happens  beyond  his  consciousness 
gives  him  no  information.* 

Hence,  as  regards  individuality  or  personality,  the  higher 
animals  seem  to  contrast  sharply  with  those  minute  and 
simple  beings  which  are  one  with  each  other  and  with  their 
quasi  forefathers.  But  this  contrast  is  only  in  seeming. 
There  are  stages  or  grades  in  individuality.  There  are  ani- 
mals concerning  which  we  must  pause  whether  to  pronounce 
them  independent  beings  or  parts  of  some  larger  totality. 
We  may  even  be  compelled  to  answer  this  question  dif- 
ferently according  to  the  point  of  view  from  which  it  is 
approached.  The  creatures  in  question  are  the  so-called 
compound  or  "colonial  "  organisms,  of  which  the  sponges, 
theHydrae,  &c., — all,  be  it  remembered,  water-animals, — are 
familiar  instances.  Such  an  animal  is  at  first  produced  from 
a  single  egg,  and  may  thus  claim  in  one  sense  to  be  regarded 
as  a  well-defined  individual ;  for  whatsoever  springs  from  one 
egg  may  fairly  claim  to  be  regarded  as  one  animal,  just  as 
whatever  springs  from  one  seed  is  considered  to  be  merely 
one  plants  and  not  an  indefinite  number  of  plants.  But  the 
zoophyte — say  the  common  Sertularia,  or  sea-fir,  so  called 
from  its  resemblance  to  the  sprays  of  a  fir  tree — consists, 
again,  of  multitudes  of  animalcules,  each  resembling  a 
Hydra.  Each  such  animalcule  captures  food  and  digests  it ; 
each  ultimately  dies,  and  is  replaced  by  others  which  spring 
not  from  eggs,  but  from  buds.  Hence  the  question  arises,. 
Which  is  in  reality  the  individual,  the  whole  spray  or  the 
animalcule, — the  produ(5t  of  original  egg  or  each  bud  it  has 
sent  out  ?  Scientific  zoology  considers  that  the  balance  of 
evidence  is  in  favour  of  the  former  view,  and  names  the 
animalcules  above  mentioned  **  zooids." 

But  before  coming  to  a  conclusion  we  must  consider  some 
other  cases  of  compound  life. 

Remarkably  curious  and  instrudlive  is  the  green  fresh- 
water sponge  {Spongilla)  found  growing  on  woodwork  im- 
mersed in  water,  such  as  piles  and  sluice-gates.    It  propagates 

*  We  do  not  intend  to  dogmatise  on  the  question  whether  a  person  without 
any  evidence  passing  through  the  medium  of  the  senses  can  be  diredlly  aware 
of  ideas  or  emotions  occurring  in  the  mind  of  another.  To  take  up  this  subject 
would  be  a  digression. 
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itself  both  by  eggs  and  buds.  If  one  of  these  beings  is  cut 
into  two  or  more  pieces,  each  part  lives  and  increases  as  if 
it  had  been  a  primarily  independent  organism.  Sometimes 
also  they  are  known  to  split  up  spontaneously,  each  portion 
starting  in  life  independently,  like  the  halves  of  a  Protozoon 
which  has  divided  itself.  What  is  still  more  curious,  if  two 
Spongillae  are  placed  close  together  they  sometimes  merge 
into  one  individual.  Here,  then,  we  have  beings  where  it  is 
impossible  to  decide  by  inspection  whether  any  one  of  them 
is  the  produce,  and  the  whole  produce,  of  a  single  egg  or 
not.  Such  a  Spongilla  may  have  divided  itself,  and  one  of 
these  divisions  may  have  coalesced  with  another  Spongilla, 
which  may  be  the  entire  produdt  of  a  distinft  egg  or  only  a 
part  of  such  produdl. 

Or  we  may  take  that  fresh-water  polype  known  as  the 
Hydra,  which  has  long  been  known  from  the  fac5l  that  it 
cannot  be  killed  by  mechanical  division.  Let  it  be  cut 
transversely,  or  longitudinally,  or  obliquely  into  two  parts, 
or  into  more,  each  sedtion  becomes  an  independent  Hydra. 
Naturally  it  throws  out,  at  its  sides,  buds,  which  like  itself 
are  each  provided  with  tentacles  and  with  a  mouth  for  cap- 
turing and  absorbing  food.  Each  such  bud  grows,  and  ulti- 
mately is  detached  as  a  distindt  animal.  Often  before  being 
thus  thrown  off  it  puts  forth  buds,  and  thus  it  may  be  said 
to  exercise  all  the  normal  functions  of  animal  existence 
whilst  still  united  with  its  parent.  At  the  same  time  the 
Hydra  is  capable  of  reproducing  itself  sexually  by  eggs. 
Consequently  when  we  find  one  of  these  little  beings  we 
cannot  ascertain  whether  it  has  sprung  from  an  egg  or  from 
a  bud.  In  the  former  case  it  is,  according  to  established 
views,  a  distindl  animal.  In  the  latter  it  is  only  a  piece  or 
fragment  of  an  animal,  forming  a  whole  along  with  some 
other  portions  not  to  be  identified,  if  still  existing.  Yet  by 
no  consideration,  morphological  or  physiological,  can  the 
one^  as  it  falls  into  our  hands,  be  distinguished  from  the 
other.  Each  grows,  captures-  and  assimilates  food,  and  re- 
produces itself  both  by  eggs  and  by  buds,  precisely  as  does 
the  other.  The  individuality  and  personaHty  of  these  little 
beings  must  evidently  be  highly  complex  and  perplexing. 
Up  to  a  certain  date  the  specimens  formed  by  budding  have 
been  one  with  their  parent  and  with  each  other. 

Another  somewhat  different  type  of  compound  or  colonial 
existence  is  shown  in  the  Flustra,  or  sea-mat,  an  animal 
often  mistaken  for  a  sea-weed.  On  each  side  of  every  "leaf," 
as  it  is  commonly  called,  we  find  a  multitude  of  zooids,  each 
inhabiting  a  little  cell  and  leading  an  apparently  independent 
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existence.  Each  feeds,  digests,  and  assimilates  without — as 
in  the  zoophytes — throwing  the  produdl  of  its  digestion  into 
one  common  stock.  Each  reproduces  itself  both  by  eggs 
and  buds.  The  eggs  give  rise  to  new,  unconne(5ted  indivi- 
duals, whilst  the  buds  increase  the  specimen  before  us. 
There  is  no  general  nervous  system,  no  circulatory  apparatus 
connedling  the  whole  colony  together.  The  removal  of  a 
portion,  and  the  death  of  its  zooids,  inflidls  no  perceptible 
injury  on  the  remaining  part.  If  it  be  asked  how  the  whole 
adheres  together  ?  the  answer  is  easy  :  the  cell-wall  of  each 
zooid  adheres  to  the  cell-wall  of  its  neighbour,  forming  thus 
a  continuous  strudlure.  It  is  evident  that  while  such  a 
Flustra  lives  on  and  increases,  its  component  zooids  die  in 
succession  and  are  replaced  by  their  offspring,  particular  life 
and  death  succeeding  each  other  within  a  more  general  life. 
As  a  matter  of  course  an  entire  Flustra,  like  an  entire 
zoophyte,  is  not  limited  in  the  number,  the  shape,  and  the 
size  of  its  ramifications.  Here,  therefore,  one  of  the  dis- 
tindlions  between  animals  and  plants  proposed  by  our  old 
master  Oken  falls  to  the  ground.  He  maintained  that  the 
animal  was  geometrically  and  arithmetically  limited  and 
definite,  whilst  the  plant  was  neither.  Thus  we  know  the 
number  of  the  limbs  and  other  parts  of  a  normal  unmuti- 
lated  animal  of  the  higher  classes ;  we  know  their  shapes, 
and  their  respedlive  positions.  But  we  do  not  know  the 
number  of  branches  and  twigs  which  a  tree  of  any  kind 
ought  to  have,  nor  yet  their  shape  or  their  relative  positions. 
But  if  Oken  had  taken  the  zoophytes  into  consideration  he 
would  have  found  in  the  entire  animal — i.e.,  in  the  produdl 
of  a  single  egg — as  little  regularity  of  form  and  number  as 
in  the  tree,  the  produdl  of  a  single  seed.  Definite  regular 
strudlure  is  found  in  the  one  case  in  the  zooid,  and  in  the 
other  in  the  flower-bud. 

But  an  indication  or  forthshadowing  of  compound  life  may 
be  traced  in  higher  forms  than  those  which  we  have  just 
been  considering.  Among  the  Annuloida  we  find  a  well- 
known  and  disreputable  being,  the  tape-worm.  This  creature 
has  indeed  a  head,  but  otherwise  it  consists  of  a  multitude 
of  segments  familiarly  called  "joints,"  each  of  which  has  to 
some  extent  an  independent  individuality.  Each  joint  has 
its  own  set  of  sexual  organs,  both  male  and  female,  and  may 
be  regarded  as  a  bud  thrown  off  by  the  head.  It  may,  how- 
ever, not  be  judicious  to  attach  too  much  weight  to  this 
example  of  the  tape-worm.  Like  parasites  in  general,  this 
animal  has  reached  its  present  position  by  a  process  of  de- 
generation or  retrograde  evolution. 
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.  The  Naididae,  however,  afford  us  a  case  of  compound  life 
in  the  great  group  of  the  Annulosa.  Cirrhattda,  a  genus 
near  akin  to  Nais,  is  reproduced  by  budding,  and,  as  we  have 
seen,  budding  involves  compound  personality.  Both  Ctrr- 
haiula  and  Nats  are  water-worms,  provided  with  tentacles  at 
the  head,  and  with  a  pair  of  leg-like  processes  attached  to 
each  segment.  If  one  of  these  creatures  is  observed  for  a 
sufficient  length  of  time  it  will  be  found  to  be  constri(5led  at 
some  point  towards  the  hinder  part  of  its  body.  The  part 
behind  the  constridlion  or  narrowing  grows  in  length,  gains 
more  segments  each  with  its  legs,  and  develops  a  head  with 
eyes.  But  it  still  for  a  time  remains  attached  by  its  head  to 
the  mother,  from  whom  it  derives  its  sustenance.  It  may 
happen  that  before  the  young  individual  has  become  fully 
perfedled,  and  detaches  itself,  a  third  portion  begins  the 
process  of  assuming  a  distindl  organisation.  Thus  Prof. 
Miiller  found  three  individuals  adhering  together  in  one 
length  in  a  manner  that  may  be  familiarly  illustrated  by  a 
link  of  sausages.  **  The  mother  had  thirty  footed  segments ; 
the  youngest  daughter,  or  the  one  nearest  the  mother,  had 
eleven,  but  the  head  was  not  yet  developed.  The  most  re- 
mote had  seventeen  rings,  with  a  head  and  eyes,  and  the 
tail  of  the  mother.  The  intermediate  specimen  had  also 
seventeen  rings  and  a  head."  Successively  these  portions, 
as  they  become  fully  developed,  detach  themselves  and  start 
on  an  independent  career,  producing  new  individuals  in  the 
same  manner. 

It  is  worthy  of  note  that  these  portions  successively  de- 
tached are  without  organs  for  the  production  of  eggs,  the 
last-formed  individual  forming  an  exception.  Here  we  find 
a  faft  which  re-occurs  in  a  modified  form  among  certain 
insedls. 

Here,  again,  we  find  relations  so  different  from  those  which 
prevail  among  ourselves  and  our  near  kindred  in  the  animal 
world  that  our  common  terminology  proves  misleading. 
We  have  called  that  portion  of  the  Nats  which  includes  the 
original  head  the  "  mother,"  and  the  portions  which  develop 
heads  of  their  own  "  daughters."  But  everyone  will  see  that 
in  so  doing  we  are  taking  liberties  with  the  words.  What- 
ever consciousness  such  creatures  possess— and  we  have 
certainly  no  rational  warrant  for  pronouncing  them  uncon- 
scious— must  be  common  to  the  entire  series  up  to  the  date 
of  their  separation.  Let  us  suppose  a  cat  reproducing  its 
species  in  this  manner.  The  question  might  arise,  Which 
is  the  Pussy  who  a  couple  of  months  ago  jumped  upon  our 
work-table    and    overturned  an   inkstand  ?     It    would    be 
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impossible  to  answer.  Yet  what  would  thus  puzzle  and 
confound  us  in  a  cat  is  the  common  order  of  nature  in  the 
Nats. 

In  the  higher  departments  of  the  animal  world,  in  the 
Mollusca,  Arthropoda,  and  Vertebrata,  we  no  longer  find 
such  distindt  evidences  of  compound  existence.  Reproduc- 
tion by  budding  here  no  longer  occurs,  and  the  individual 
animal  no  longer  consists  of  an  aggregate  of  zooids  which 
may  lay  claim,  more  or  less  plausibly,  to  the  rank  of  inde- 
pendent organisms. 

Still  the  transition  from  compound  or  "  colonial  "  to  single 
unitary  existence  is  not  made  abruptly.  Certain  remi- 
niscences, if  we  may  so  speak,  of  the  earlier  multiple  life 
may  be  traced  even  in  the  highest  animals. 

Suppose  we  take  one  of  the  simpler  Annulosa, — say  a 
centipede.  We  find  it  composed  of  a  number  of  segments, 
or  "  somites,"  between  which — save  the  head — and  the  last 
abdominal  joint  there  is  little  difference.  Each  bears  a  pair 
of  legs  with  their  necessary  muscular  apparatus ;  each  has  its 
pair  of  tracheae,  forming  a  complete  respiratory  organ  ;  each 
contains  a  nerve-centre,  or  ganglion,  differing  relatively  little 
in  size  and  complexity  from  the  brain.  So  far,  then,  each 
"  somite,"  or  joint  as  it  is  popularly  called,  possesses  many 
of  the  characters  of  an  independent  being.  But  none  of 
them,  if  severed  from  the  rest,  is  capable  of  maintaining  an 
independent  existence  or  of  surviving  for  more  than  a  few 
hours.  Reprodu(5tion  is  exclusively  effedled  by  means  of 
eggs,  secreted  by  especial  organs,  and  in  most  cases  it  re- 
quires the  concurrence  of  two  individuals  of  opposite  sexes. 
Budding  has  ceased,  in  as  far  as  the  production  of  an  entire 
animal  is  concerned.  At  the  same  time  we  find  a  remnant 
of  this  mode  of  reproduction  in  the  power  of  certain  animals 
to  develop  new  limbs  or  organs  in  place  of  such  as  have 
been  mutilated  or  cut  off.  Thus  the  newt,  if  deprived  of  a 
leg  or  tail,  can  in  time  replace  the  missing  organ.  In  snails 
the  eyes,  the  tentacles,  and  the  lips,  if  amputated,  are  com- 
pletely restored.  But  the  higher  we  ascend  the  more  does 
this  power  of  partial  reproduction  fade  away,  and  in  man  it 
plays  a  very  insignificant  part  indeed. 

For  all  this  the  generation  of  certain  of  the  Arthropoda 
presents  us  with  a  phenomenon  which  closely  approximates 
to  reproduction  by  budding  as  witnessed  in  the  lowest  ani- 
mals and  in  plants.  We  refer  of  course  to  parthenogenesis. 
It  has  been  observed  that  several  kinds  of  female  inseCts  lay 
fertile  eggs  without  having  had  connection  with  a  male  of 
their  species.     This  is  pre-eminently  the  case  with  the 
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Aphides  or  plant-lice.  The  eggs  of  these  pests,  after 
remaining  dormant  through  the  winter,  give  rise  to  a  brood 
consisting  solely  of  females.  These  again,  in  turn,  without 
impregnation,  deposit  so-called  eggs, — more  correctly  pseud- 
ova, — from  which  spring  nothing  but  females.  So  the  pro- 
cess continues  through  the  summer.  But  in  the  autumn  the 
last  brood  consists  of  both  sexes,  and  the  impregnated  eggs 
now  produced  remain  through  the  winter.  If  the  reader 
will  turn  back  he  will  see  that  this  process  of  reproduction 
is  almost  exadlly  identical  with  what  we  have  noticed  in  the 
Nats,  There,  too,  we  found  a  succession  of  individuals 
formed  by  budding,  and  able  to  reproduce  themselves  by 
budding  alone,  until  the  series  is  finally  terminated  by  an 
individual  capable  of  producing  eggs.  The  unimpregnated 
egg,  or  pseud-ovum,  of  the  Aphis  is  the  representative  of  the 
bud  of  the  Nats.  If  we  adopt  the  view  that  all  that  pro- 
ceeds from  a  single  egg  is  an  individual  animal,  then  all  the 
descendants  of  an  Aphis  of  the  autumn  brood  form  along 
with  it  one  individual,  separate  bodily,  but  connedled  in  their 
development.  Such  a  succession  of  Aphides  is  therefore  a 
compound  animal. 

Full  parthenogenesis  does  not,  so  far  as  has  been  traced, 
occur  in  the  Vertebrata,  although  the  unimpregnated  egg 
of  several  species  has  been  known  to  undergo  the  first  rudi- 
ments of  segmentation.  This  may  well  be  considered  as 
one  of  those  cases  of  "  reversion  '*  which  show  that  the 
higher  animals  are  sprung  from  forms  in  which  gemmation, 
and  consequently  compound  existence,  are  normal. 

Even  in  the  anthropoids,  and  in  man  himself,  there  are 
fa(5ts  which  point  in  the  diredlion  of  a  complex  personality. 
The  two-headed  monstrosities  which  have  been  brought  into 
the  world,  and  as  a  rule  hastily  dismissed  out  of  it,  if  care- 
fully observed  during  life  and  as  carefully  dissedled  after 
death,  would  not  merely  raise,  but  possibly  aid  in  solving, 
certain  questions  which  go  to  the  very  root  of  our  idea  of 
personality. 

A  simpler  phenomenon  of  daily  occurrence  is  the  presence 
in  man,  and  as  part  and  parcel  of  his  system,  of  certain  mi- 
nute organisation — to  wit,  the  white-blooded  corpuscles. 
Many  biologists  would  place  these  particles  on  a  level  with 
certain  of  the  Protozoa.  Thus  human  life  and  the  life  of 
every  higher  animal  would  be  complex  indeed,  including  the 
lives  of  myriads  of  microbia.  Do  they  exist  for  our  sake, 
or  we  for  theirs  ?  These  questions  are  unscientific,  but  they 
are  on  a  level  with  some  which  are  still  too  frequently  asked. 
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V.    ON    TECHNICAL   EDUCATION- 
By  Robert  Galloway,  M.R.I.A. 

(Continued  from  vol.  iv.,  page  576.) 

N  the  last  article  on  Technical  Education  it  was  stated 
that  some  of  the  more  important  differences  in  the 
systems  of  teaching  adopted  in  England  and  Germany 
would  be  compared  in  some  of  the  following  articles  on  this 
subjedl. 

We  will  commence  by  contrasting  the  plan  that  has  to  be 
followed  in  all  the  schools,  with  the  few  exceptions  to  be 
presently  named,  under  the  Department  of  Science  and  Art, 
with  the  methods  of  instruction  followed  in  corresponding 
educational  institutions  in  Germany. 

Payment  on  results  is  the  centre  round  which  the  whole 
system  of  teaching  in  the  Department  of  Science  and  Art 
Schools  revolves,  with  the  exception  of  the  Science  and 
Art  Schools  or  Colleges  at  South  Kensington  and  the  corre- 
sponding ones  in  Dublin :  the  reasons  assigned  for  these 
exceptions,  and  the  plan  and  management  of  these  excep- 
tional institutions,  will  be  deferred  until  the  necessity  for  a 
Minister  of  Education  comes  to  be  considered. 

When  the  present  Chairman  of  Committees  of  the  House 
of  Commons,  the  Right  Hon.  Lyon  Playfair,  was  Secretary 
of  Science  in  the  Department,  the  payment  on  result  system 
was  not  the  one  followed ;  but  shortly  after  he  left  it  was 
established  in  that,  and  afterwards  in  the  Art,  branch.  When 
Government  Schools  of  Art  were  also  first  established  in 
England  the  teachers  of  Art  were  paid  by  salary ;  afterwards 
by  the  certificates  of  qualification  they  had  obtained ;  and 
subsequently  the  present  system — payment  on  results  of  in- 
strudlion  as  tested  by  the  examination  of  the  students — was 
substituted  for  payment  by  certificates.  But  the  teacher 
does  not  receive  payment  on  results  for  every  class  of  stu- 
dents, but  only  for  those  who  are  in  the  receipt  of  weekly 
wages,  and  their  children  ;  or  persons  in  the  receipt  of  not 
more  than  £200  a  year,  and  also  their  children,  and  teachers 
and  pupil  teachers  in  some  elementary  schools. 

As  payment  on  results  is  the  centre,  as  we  have  already 
stated,  around  which  the  system  of  instruftion  under  the 
Department  revolves,  it  is  desirable  at  the  outset  of  our 
investigation   to    learn  what  advantages  the   Department 

VOL.  v.  (third  series).  d 
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claims  for  this  over  the  other  two  systems  of  payment  that 
had  previously  been  in  operation.  The  late  Sir  Henry  Cole, 
in  his  examination  before  the  Seledt  Committee  on  Schools 
of  Art,  held  in  1864,  was  asked  the  question.  His  answer 
was — "  I  do  not  think,  as  respefts  the  old  expenditure, 
there  will  be  much  difference  between  the  one  and  the  other. 
The  advantage  of  the  new  system  is  that  you  can  keep  the 
expenditure  more  under  control ;  you  have  only  to  raise  the 
standard  from  time  to  time,  and  thereby  you  can  keep  the 
total  sum  under  control."  In  answer  to  another  question,  on 
the  same  subjedl,  he  said — "  I  think  that  the  new  system  will 
call  for  larger  sums  than  the  old  system  did,  but  I  think  the 
new  system  has  the  advantage  of  being  quite  under  control, 
because,  of  course,  if  the  standard  be  raised  there  will  be 
less  expenditure."  He  subsequently  gave  the  following  re- 
markable answer, — remarkable  it  was  at  the  time  it  was 
given,  and  it  appears  still  more  remarkable  at  the  present 
time,  when  it  is  all  but  universally  acknowledged  that  we 
are  still  far  behind  continental  countries  in  scientific  and 
technical  education ;  and  in  consequence  we  have  sent  out 
Commissions  and  Sub-commissions  all  over  Europe*  to  in- 
vestigate the  modes  of  instruction  adopted  in  the  different 
European  countries  for  teaching  these  branches  of  education, 
in  order  to  try  and  improve  our  own.  It  is  pregnant  with 
information  as  to  some  of  the  causes  why  we  are  so  far 
behind  continental  countries  in  scientific  and  technical  edu- 
cation,  after  all  the  vast  sums  of  money  that  have  been 
spent  for  their  cultivation  by  the  Department  of  Science 
and  Art. 

The  question  asked — "  Will  you  explain  to  the  Committee 
more  fully  the  third  reason  for  the  introdu(5lion  of  the  New 
Minutes;  namely,  to  bring  the  general  expenditure  upon 
Schools  of  Art  more  under  control  by  the  greater  facility  of 
raising  the  standard  ?"  Answer  : — "  Supposing  Parliament 
should  say  to  us,  *  Instead  of  distributing  ^^15,000  amongst 
Art  Schools,  you  should  only  distribute  ;^io,ooo,'  all  we 
should  have  to  do  under  the  New  Minutes  would  be  simply 

*  In  the  last  article  we  noticed  some  of  the  Commissions  and  Snb-commis- 
sions  that  were  appointed  to  visit  continental  countries  for  the  purpose  of 
inquiring  into  the  methods  adopted  by  the  different  States  for  imparting  tech- 
nical instruction.  We  may  here  add  that  the  Commission  of  Technical 
InstruAion  have  already  visited  the  following  countries — France,  Germany, 
Austria,  Switzerland,  Italy,  Holland,  and  Belgium  ;  and  one  of  the  members 
of  that  Commission,  with  the  Secretary,  has  paid  a  special  visit  to  the  Black 
Forest,  in  order  to  colledk  information  with  resped  to  the  native  home  indus- 
tries of  that  distrid.  And  quite  recently  the  Manchester  School  Board  ap* 
pointed  a  dtpuution  to  visit  specially  the  Paris  schools  with  a  like  objed. 
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to  raise  the  standard  of  excellence.  If  we  did  so,  of  course 
there  would  be  fewer  amounts  of  public  money  to  be  given 
away ;  therefore  that  puts  the  matter  entirely  in  the  hands  of 
the  Department.  Let  me  say  that  has  been  exadtly  the 
case  with  the  Science  Minutes.  /  venture  to  say  emphatically 
tliey  have  been  a  brilliant  success.  The  success  of  those 
Minutes  led  the  Department  to  see  that  they  might,  with 
judicious  qualifications,  be  made  stri(5tly  applicable  to  Art. 
For  instance,  last  year  we  found  that  by  the  bonuses  offered 
as  prizes  in  the  Science  Minutes,  a  master  in  the  northern 
part  of  England  was  earning,  upon  results,  for  teaching  one 
class  only,  mechanical  drawing  I  think,  £250.  The  Lord 
President  looked  about  him^  and  said  '  This  is  a  large  sum ;  we 
must  raise  the  standard  a  little^  and  we  can  reduce  it  to  £150  or 
£100  * ;  it  is  entirely  under  controV^ 

The  Lord  President  of  that  day  showed  the  value   he 
placed  on  a  good  teacher  by  a  very  extraordinary  course  of 
proceeding ;  I  rather  think  our  nobility  show  their  apprecia- 
tion of  a  good  cook  or  a  successful  jockey  by  the  reverse 
method.    The  standard  of  excellence,  it  will  be  observed, 
was  not  to  be  raised  for  the  purpose  of  giving  the  taught 
better  instruction,  but  for  the  purpose  of  cutting  down  the 
uacher*s  earnings  :  as  one  teacher  had  earned  £250,  he  and 
all  the  other  teachers  of  that  subjedt  were  to  suffer  pecunia- 
rily for  it ;  one  would  rather  have  thought  the  proper  mode 
of  proceeding  would  have  been  for  the  Lord  President  to 
have  sent  some  competent  educationist  to  see  how  this  ex- 
emplary teacher  taught  his  subjedl,  for  this  visit  might  have 
proved  as  advantageous  to  the  country  as  the  visits  of  some 
of  the  roving  commissions  to  continental  countries, — and  to 
ascertain  how  many  hours  a  day  this  excellent  teacher  gave 
to  his  work,  for  that  is  a  point  that  Sir  Henry  never  seemed 
to  have  considered.    Let  us  for  a  moment  refiedt  how  a 
commercial   establishment  would    prosper  under    such    a 
system.     We  will  take  the  case  of  a  large  mercantile  esta- 
blishment where  a  large  number  of  salesmen  are  employed, 
and  who  are  paid  solely  by  the  commission  they  receive  on 
the  goods  they  sell :  one  of  these  salesmen  so  well  performs 
his  duty  that  he  earns  a  fair,  but  by  no  means  excessive, 
income ;  forthwith,  on  that   account,  the  partners  in  the 
concern  reduce  not  only  the  scale  of  commission  in  his  case, 
but  in  the  case  of  all  the  other  salesmen.     How  would  a 
mercantile  establishment  prosper  under  such  a  system  ? 
Would  not  every  efficient  salesman  leave,  and  would  they 
not  also  advise  others  not  to  enter  that  establishment  ? 

Sir  Henry  stated,  on  the  same  occasipn,  that  their  system 

D  2 


a8  On  Technical  Education.  [January, 

of  teaching  drawing  was  far  superior  to  the  systems  of  all 
Europe  put  together :  one  of  the  members  of  the  Technical 
Commission,  Dr.  Roscoe,  has  recently  stated  the  very 
reverse ;  he  says  the  French  system  of  teaching  drawing  is 
superior  to  ours : — **  A  little  French  or  German  boy  out  of 
the  street  is  able  to  draw,  and  draw  accurately,  in  a  way 
which  is  astounding  to  an  Englishman  conversant  only  with 
the  work  of  the  ordinary  primary  English  school." 

Sir  Henry  also  said  that  he  thought  that  when  South 
Kensington  was  once  provided  with  permanent  and  safe 
buildings,  the  annual  Parliamentary  grant  would  not  appre- 
ciably increase ;  in  fadt  that  was  the  advantage  to  be  derived 
from  the  payment  by  result  system.  South  Kensington  has 
been  provided  with  permanent  and  safe  buildings,  yet  the 
net  increase  of  the  grant  this  year  over  that  of  last  year  is 
3^18,369.  Sir  Henry  did  not  state  what  he  thought  would 
be  effedted  by  the  payment  on  result  •  system  in  improving 
the  Art  and  Science  education  of  the  country  :  this  is  what 
we  purpose  examining  into,  but  before  commencing  we  must 
bring  under  the  notice  of  our  readers  three  paragraphs  taken 
from  the  Departments'  Science  Dircdlory  for  1881 :  we  shall 
number  the  paragraphs  for  convenience  of  reference. 

1.  "  The  objedt  of  the  grant  is  to  promote  instrudlion  in 
Science,  especially  among  the  industrial  classes,  by  affording 
a  limited  and  partial  aid  or  sttmidus  towards  the  founding 
and  maintenance  of  Science  Schools." 

2.  **  The  amount  is  liable  to  be  decreased,  and  eventually 
withdrawn.  Payments  to  teachers,  therefore,  must  not  be  looked 
upon  as  perpetual,  or  in  any  way  conferring  on  the  teacher  a 
claim  to  dny  payments  beyond  those  offered  from  time  to  time,*^ 

3.  "  All  possible  care  will  be  taken  by  the  Department  that  the 
Examination  papers  shall  be  forwarded  in  accordance  with  the 
applications,  ana  that  the  results  shall  be  correctly  issued.  As, 
however,  the  number  of  schools  is  very  large,  mistakes  may  occur. 
The  Department  cannot  undertake  to  rectify  them,  nor  will  it  be 
responsible  for  any  loss  which  may  thereby  occur." 

It  will  be  seen  from  par.  3  that  if  the  Examination  Papers 
miscarry  no  examination  will  be  held,  and  the  teacher  will 
receive  no  payment  or  compensation  from  the  Department : 
he  will  therefore,  as  far  as  the  Department  is  concerned,  be 
deprived  of  a  year's  earnings.  We  learn  from  par.  2  that  a 
Science  teacher  under  the  Department  has  no  certainty  of 
any  payment  from  the  Department  beyond  the  present ;  and 
he  does  not  even  know  what  he  may  receive  for  his  present 
work,  for  it  does  not  depend  on  the  labour  and  time  he  has 
given  to  his  classes.    Other  teachers  who  prepare  pupils  for 


1883;]  The  Meteorology  of  Shah&pere.  29 

examinations  get  paid  whether  pupils  succeed  or  not ;  but 
the  Science  teacher  has  to  depend  for  the  payment  he  may 
receive  from  the  Department^  net  solely  on  the  marks  the 
examiner  may  give,  as  there  are  exceptional  rules  which  ex* 
elude  the  teacher  receiving  payment  on  results  in  not  a  few 
cases.  Uncertainty  in  the  duration  of  an  employment,  and 
uncertainty  as  to  the  amount  to  be  received  for  the  labour 
and  time  that  has  been  given,  must  ever  a(5t  unfavourably 
in  securing  the  best  talent. 


VI.    THE    METEOROLOGY    OF    SHAKSPERE. 

E  may  safely  assume  that  Englishmen  in  the  olden 
time,  like  their  sons  in  these  days,  took  much 
interest  in  the  weather.  They  discussed  the 
influence  of  the  past  portions  of  a  season,  the  effedls  of  the 
present  showers  or  sunshine,  and  the  good  or  evil  signs  for 
the  coming  day,  month,  or  year.  For  this  they  had  even 
stronger  inducements  than  ourselves.  A  wet  harvest  time 
might  bring  the  perils  of  adtual  famine  home  not  merely  to 
scattered  individuals,  but  to  entire  distri(5ls.  Further,  the 
weather  and  its  signs  were  looked  on  in  what  we  should 
regard  as  a  superstitious  light.  Unusual  seasons  over  and 
above  their  own  unpleasantness  were  held  to  forebode 
foreign  wars  or  civil  tumults,  pestilence,  and  other  calami- 
ties. It  may  be,  therefore,  not  uninteresting  to  glance  at 
the  weather-lore  of  our  forefathers,  and  ask  in  how  far  their 
rules  for  a  foreknowledge  of  the  season  were  well  founded. 
For  connefting  this  subje<5l  with  the  name  of  Shakspere  we 
have  good  reason.  We  have  no  certainty  as  touching  the 
scraps  and  jingles  in  which  popular  meteorology  is  embo- 
died. They  may  be  old  as  the  hills,  or  they  may  date  no 
further  back  than  the  last  century,  and  may  have  been 
blended  with  the  results  of  modern  investigation.  But  for 
the  passages  on  this  subjedl  which  we  find  here  and  there  in 
the  writings  of  Shakspere  we  have  a  minimum  limit.  They 
must  represent  the  traditions  current  in  the  days  of  his 
youth,  and  which  had  been  handed  down  for  at  least  a 
couple  of  generations.    They  must  have  arisen  in  an  age 
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when  the  barometer,  the  thermometer,  and  all  other  meteor- 
olop^ical  instruments  were  still  unknown. 

The  first  point  we  notice  is  that  the  south  wind  is  held  in 
strange  disrespedl.  It  is  regarded  as  unhealthy,  as  bois- 
terous and  wet|  and  as  especially  connected  with  fog.  Thus 
we  read — 

**  All  the  contagions  of  the  south  light  on  you.'* 

Coriolanui,  L,  8. 

**  A  south-west  blow  on  ye 
And  blister  you  all  o'erl" 

Tempestf  L,  4. 

Elsewhere  we  find — 

**  The  south  fog  rot  thee !  '* 

And  again — 

*<  Like  foggy  south  puffing  with  wind  and  rain.'* 

In  short  this  wind  is  never  well  spoken  of  by  Shakspere, 
except  in  one  passage : — 

**  Like  the  sweet  south 

That  breathes  upon  a  bank  of  violets, 
Stesding  and  giving  odour." 

Twelfth  Night,  L,  x. 

So  exceptional  are  these  lines  to  all  other  references  to 
the  south  wind  that  in  Knight's  Cabinet  Edition  an  emend- 
ment  is  proposed.  The  editor  would  read  ''sound"  for 
"  south.'* 

It  is  scarcely  necessary  to  say  that  this  emendation  in- 
volves greater  difficulties  than  the  one  it  is  intended  to 
remove.  Shakspere  assuredly  would  never  have  likened  a 
strain  of  music  to  a  **  sound,"  nor  spoken  of  a  sound  carry- 
ing along  with  it  the  odours  of  the  violets. 

But  how  comes  the  poet  to  couple  the  south  wind  with 
fogs  ?  We  know  that  fogs  are  exclusively  connedted  with 
the  "polar  current,"  i.e.,  northerly  or  easterly  winds,  though 
of  course  so  gentle  as  to  be  only  just  perceptible.  The 
moment  the  wind  turns  to  the  south  or  south-west  London 
breathes  afresh,  and  finds  that  the  threatened  doom  of  the 
great  city  is  not  yet. 

Besides  one  of  the  passages  quoted  is  self-contradidtory. 
**  Foggy  south  puffing  with  wind  and  rain  ! "  Puffing  wind 
and  rain,  from  whatever  quarter,  dispel  a  fog. 

Nor  are  the  charges  of  unhealthiness  brought  against 
the  south  much  better  founded.  The  south-west  wind, 
especially,  blowing  as  it  does  over  a  wide  expanse  of  ocean, 
is  exceedingly  unlikely  ever  to  have  wafted  any  pestilence 
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to  the  shores  of  England.    We  think  of  the  proverb  still 
current  in  Yorkshire  and  Lincolnshire : — 

'*  When  the  wind  is  in  the  wett 
The  weather  is  the  best ; 
When  the  wind  is  in  the  east 
It's  neither  good  for  man  nor  beast.*' 

It  is  still  possible  that  as  fens  and  marshes  were  much 
more  abundant  in  the  Elizabethan  age  than  they  are  now, 
and  that  as  the  south  wind  is  generally  accompanied  by 
warm  weather,  malaria  may  have  been  more  common  in 
times  of  southerly  winds  than  when  the  weather  was  colder. 
But  in  all  other  respedts  we  cannot  do  other  than  pronounce 
the  epithets  which  Shakspere  applies  to  the  south  wind 
grossly  libellous,  and  the  traditions  upon  which  they  are 
founded  instances  of  loose  observation.  We  should,  indeed, 
be  glad  to  escape  coming  to  this  unfavourable  conclusion;  for 
our  great  poet,  though  his  attention  was  mainly  fixed  upon 
human  passion  and  human  charadler,  had  yet  a  keen  eye 
for  external  Nature,  as  we  shall  show  below.  The  Ancient 
Britons  are  said  to  have  applied  the  name  **  cloudy  or 
misty  sea  "  to  the  German  Ocean,  from  the  fadt  that  winds 
blowing  from  that  quarter  were  apt  to  bring  fog  and  gloom. 
But  if  the  south  wind  was  little  admired  in  the  Elizabethan 
days,  the  northern  wind  fared  no  better.  Shakspere  would 
not  have  committed  himself  by  writing  an  ode  like  that  per- 
petrated by  Kingsley.  The  longing  which  some  people  in 
these  days  profess  for  a  good  old-fashioned  winter,  and  the 
opinion  of  the  "  bracing  "  charadler  of  a  north-easter,  are, 
we  suspedt,  notions  of  somewhat  modern  origin,  and  are 
often  chimney-corner  aspirations,  about  as  real  as  Jamie 
Thompson's  praises  of  early  rising.  Shakspere  shows  no 
love  for  winter : — 

*'  You  and  jrou  are  sure  together 
As  the  winter  to  foul  weather.** 

Ai  You  Like  It,  V.,  7. 

It  is  only  luxurious  ages  and  persons  who  can  expose 
themselves  to  the  weather  only  when  and  how  they 
like,  and  come  in  to  a  comfortable  home  when  sufficiently 
•'  braced,"  who  can  like  winter. 

The  opinion  is  often  expressed  that  the  climate  of  these 
islands,  and  indeed  of  Western  Europe  altogether,  has  un- 
dergone a  change  for  the  worse  during  the  last  two  or  three 
centuries.  Even  if  our  average  temperature  has  not  de- 
creased, or  our  mean  rainfall — or  rather  number  of  wet 
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days — ^been  augmented,  we  have,  men  say,  a  less  prospedl  of 
warmth,  and  dryness,  and  calm  coming  when  they  are 
wanted, — that  is,  from  the  blooming  of  the  wheat  to  the  in- 
gathering of  the  various  crops.  True,  we  have  had,  since 
1870,  great  store  of  unseasonable  weather,  among  which 
1879  holds  a  memorably  evil  pre-eminence.  But  let  us 
listen  to  the  following  passage : — 

"  Therefore  the  winds,  piping  to  us  in  vain, 
As  in  revenge,  have  sucked  up  from  the  sea 
Contagious  fogs ;  which  falling  on  the  land 
Have  every  pelting  river  made  so  proud 
That  they  have  overborn  their  continents ; 
The  ox  hath  therefore  stretched  his  yoke  in  vain, 
The  ploughman  lost  his  sweat,  and  the  green  com 
Hath  rotted  ere  its  youth  attained  a  beard. 
The  fold  stands  empty  in  the  drowned  field. 
And  crows  are  fatted  with  the  murrain  flock. 
The  nine-men's  morris  is  filled  up  with  mud, 
And  the  quaint  mazes  in  the  wanton  green. 
For  lack  of  tread  are  undistinguishable. 
The  human  mortals  want  their  winter  cheer. 
No  night  is  now  \\  ith  hymn  or  carol  blest ; 
Therefore  the  moon,  the  governess  of  floods. 
Pale  in  her  anger  washes  all  the  air 
That  rheumatick  diseases  do  abound. 
And  thorough  this  distemperature  we  see 
The  seasons  alter  ;  hoaiy-headed  frosts 
Fall  in  the  fresh  lap  of  the  crimson  rose ; 
And  on  old  Hyem's  chin  and  icy  crown 
An  od*rous  chaplet  of  sweet  summer  buds 
Is  as  in  mockery  set.    The  spring,  the  summer. 
The  chiding  autumn,  angry  winter  change 
Their  wonted  liveries,  and  th*  amazed  world, 
By  their  inverse  now  knows  not  which  is  which." 

Midsummer  NighVs  Dream,  A€t  H.,  Sc.  2. 

Is  this  a  mere  imaginary  description  ?  We  should  say 
that  it  is  a  most  faithful  pi(5lure  of  such  a  season  as  that  of 
1879,  with  all  its  distressing  features.  We  have  summer 
frosts,  short  fits  of  mild  weather  coming  when  cold  would  be 
more  seasonable,  overflowing  rivers,  fields  swamped,  sheep 
perishing  of  foot-rot  and  of  "  flukes  "  in  the  liver,  the  corn 
rotting  before  it  can  reach  maturity,  the  field-paths  becoming 
indistinguishable  because  impassable.  It  is,  in  short,  1879 
to  the  life,  as  any  faithful  observer — especially  if  living  in 
a  rural  distridl — would  have  found  it,  and  no  one  could  have 
given  its  sad  charadlers  at  once  so  strikingly  and  yet  so 
briefly.  We  see,  then,  that  cold  wet  summers  are  not  a 
misfortune  peculiar  to  the  nineteenth  century.  A  glacial 
epoch  may  be  returning,  but  "  cruel  1879  "  is  no  proof  that 
such  is  to  be  the  doom  of  our  immediate  posterity. 

The  appearance  of  the  sky  at  sun-rising  has  always  been 
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considered  an  indication  of  the  weather  that  is  to  follow. 
Proverbs  in  common  use  in  France  and  Germany,  as  well  as 
in  Britain,  warn  us  against  a  red  sky  in  the  morning. 
Shakspere  was  no  stranger  to  this  view,  which  does  not 
always  hold  good. 

*'  As  doth  the  blushing  discontented  sun 
From  out  the  fiery  portid  of  the  east, 
When  he  perceives  the  envious  clouds  are  bent 
To  dim  his  glory,  and  to  stain  the  trad 
Of  his  bright  passage  to  the  Occident.'* 

RicAard  II.,  Ad  III.,  Sc.  6. 

Here  we  have  apidlure  of  a  particular  type  of  unpromising 
morning,  which  every  observer  of  the  weather  must  have 
observed,  and  which  was  but  too  common  both  in  1879  and 
in  1882.  The  sun  rises  "  blushing  " — i.e.,  red— into  a  traft 
of  clear,  fiery  sky,  beyond  which  lies  a  dense  bank  of  clouds, 
which  maintain  their  position  and  thicken  till  the  whole  sky 
is  overcast,  and  the  rain  sets  in. 

Another  red  dawn  is  described,  as  on  the  day  of  the 
battle  of  Shrewsbury : — 

'*  How  bloodily  the  sun  begins  to  peer 
Above  yon  busky  hill  I    The  day  looks  pale 
At  his  distemperature. 

The  southern  wind 
Doth  play  the  trumpet  to  his  purposes, 
And  by  his  hollow  whistling  in  the  leaves 
Foretells  a  tempest  and  a  blustering  day." 

Henry  IV.,  Part  /.,  Ad  V.,  Sc.  i. 

Here,  in  addition  to  a  red  dawn,  we  have  another  indica- 
tion of  rain  drawn  from  the  peculiar  charafter  of  the  wind. 
In  various  rural  distri(5ts  we  have  heard  a  "  bustling  wind  " 
spoken  of  as  a  sure  sign  of  rain,  and,  as  far  as  our  observa- 
tions have  gone,  it  has  invariably  proved  correft.  This  wind 
is  by  no  means  violent ;  it  does  not  seem  to  move  the  stems 
or  the  larger  branches  of  trees  or  shrubs,  but  it  causes  a 
great  commotion  in  the  leaves,  especially  if  these  are  broad. 

It  is,  perhaps,  curious  that  in  the  writings  of  Shakspere 
we  find  no  reference  to  the  sunset  as  an  augury  for  the  day 
to  come.  Nor  is  the  rainbow  mentioned,  concerning  the 
signification  of  which  there  exist  not  a  few  contradiftory 
proverbs.  All,  we  think,  agree  that  a  rainbow  in  the  morning 
is  a  bad  sign.  But  the  English  countryman  is  apt  to 
regard — 

**  A  rainbow  at  night 
As  the  shepherd's  delight.'* 
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The  French  peasant,  on  the  contraiy,  says,  more  wisely 
as  we  think, — 

"  Arc  en  ciel  da  soir 
II  faut  voir.'* 

Certainly  in  settled  fair  weather  rainbows,  either  at 
morning  or  night,  are  not  likely  to  make  their  appearance. 

The  ciy  of  the  owl  seems  to  have  been  held  as  charaAer- 
istic  of  stormy  weather : — 

'*  The  obscure  bird 
Clamoured  the  live-long  night." 

Macbith,AaihfSc,s» 

It  may  be  doubted  whether  this  circumstance  is  mentioned 
as  charadleristic  of  stormy  weather,  or  as  an  omen  that 
mischief  of  other  kinds  was  about.  We  have  never  met 
with  any  popular  saying  which  connefted  the  voice  of  the 
owl  with  rain  and  storm,  nor  have  we  observed  it  to  be  a 
"  weather-wise  "  bird.  The  notion  that  its  hooting  is  a  sign 
of  death  has  been  common  for  centuries.  Some  wise  man 
attempted  to  explain  this  supposed  fa<5l  by  the  assumption 
that  the  owl  smells  the  approach  of  death  in  a  sick  man, 
and  flutters  screaming  round  his  house  in  an  effort  to  get  at 
the  body.  This  is  a  curious  coUedtion  of  blunders.  The 
owl  prefers,  like  a  true  sportsman,  to  kill  game  for  its  own 
dinner,  and  does  not  care  for  a  prey  which  has  died  a  natural 
death.  Secondly,  the  bird  has  by  no  means  a  very  acute 
sense  of  smell,  and  would  be  utterly  unable  to  detedl  the 
odour  of  a  dead  or  d}'ing  man  outside  the  house.  She  is 
very  possibly  attradled  by  a  light  in  the  sick  chamber,  and 
puzzled  thereby,  as  are  sea-fowl  by  a  lighthouse,  flutters 
around  instead  of  attending  to  her  lawful  business. 

The  notion  of  the  unwholesomeness  of  the  night  air  must 
have  been  already  current  in  Shakspere's  time.    We  read— 

**  To  dare  the  vile  contagion  of  the  night, 
And  tempt  the  rheumy  and  unpurged  air." 

J^ulius  Caiar,  Ad  III.,  Sc.  3. 

It  is  indisputable  that  in  malarious  distridls  the  night  air 
is  especially  dangerous.  But  it  may  well  be  doubted  if  the 
extreme  dread  of  the  night  air  common  in  England  is  any- 
thing more  than  a  superstition.  There  are  many  people 
who — whatever  may  be  the  temperature,  and  how  dry  and 
calm  soever  the  weather — would  be  horrified  at  sleeping  with 
their  bed-room  windows  open.  It  has  happened  to  us  more 
than  once,  when  on  a  visit  at  a  friend's  house,  to  find  that 
during  dinner  the  servants  had  carefully  shut  the  windows, 
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and  thus  secured — for  us  at  least — the  luxury  of  a  restless 
night.  Perhaps  in  Shakspere's  day  malaria  might  have  been 
more  common  than  in  the  present  time»  and  to  shun  the 
night  air  was  therefore  good  policy.  There  are  even  yet 
distri<5ts  in  England  where  we  should  not  prefer  to  sleep 
with  open  windows  in  an  autumn  night. 

To  conclude  these  somewhat  random  remarks  we  will 
quote  a  very  faithful  description  of  the  bush  which  often 
precedes  a  storm  : — 

**  But  aa  we  often  see  against  some  storm 
A  silence  in  the  heavens,  the  rack  stand  still. 
The  hold  Mrinds  speechless,  and  the  orb  below 
As  hash  as  death ;  anon  the  dreadful  thunder 
Doth  rend  the  region." 

ffamlit,  A€t  II.,  Sc.  7. 

This  passage,  like  the  account  of  the  wet  season  which 
we  cited  above,  is  evidently  the  fruit  of  personal  observation, 
and  not  of  tradition. 
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Siberia  in  Asia :  a  Visit  to  the  Valley  of  the  Yenesay  in  East 
Siberia,  with  Description  of  the  Natural  History ,  Migration 
of  Birds,  &c.  By  Henry  Seebohm.  London:  John 
Murray. 

Some  time  ago  we  had  the  pleasure  of  examining  Mr.  Seebohm's 
<<  Siberia  in  Europe,"  and  we  are  glad  to  find  that  the  work 
before  us  is  fully  equal  in  interest  to  its  companion  volume. 
With  the  same  main  objedl  in  view — ^the  investigation  of  the 
geographical  distribution  of  birds,  and  of  the  variations  caused 
by  locality — the  author  has  explored  Siberia  proper  as  far  as  the 
Valley  of  the  Yenesay,  and  made  a  number  of  most  important 
observations.  Nothing  can  better  show  the  difference  in  spirit 
between  the  Old  and  the  New  Natural  History  than  the  manner 
in  which  he  has  carried  out  these  explorations.  An  ornithologist 
of  the  year  1776  who  had  gone  over  the  same  ground  would  have 
simply  presented  us  with  an  inventory  of  species  to  be  found  in 
certain  localites ;  he  would  have  duly  indexed  all  forms  he  saw 
differing  from  their  nearest  West  European  allies  as  '^  new  spe- 
cies," or  else  have  overlooked  their  peculiarities  altogether ;  and 
the  question  why  and  how  they  differ,  if  it  ever  entered  his  mind, 
would  have  been  suppressed. 

But  the  book  is  not  entirely  filled  with  bird-lore.  We  meet 
with  valuable  fadls  anent  the  topography,  the  resources,  and  the 
climate  of  the  regions  traversed,  and  on  the  peculiarities  of  their 
inhabitants. 

In  the  neighbourhood  of  Omsk  Mr.  Seebohm  remarked  that 
some  of  the  villages  were  exclusively  Russian,  whilst  others  had 
a  Tartar,  and  consequently  Mohammedan,  population.  He  notes 
that  '<  the  cross  was  too  often  the  symbol  of  drunkenness,  dis- 
order, dilapidation,  and  comparative  poverty,  whilst  the  crescent 
was  almost  invariably  the  sign  of  sobriety,  order,  enterprise,  and 
prosperity.  At  Omsk  he  saw,  in  the  museum  formed  by  Prof. 
Slofftzoff  several  birds  which  have  not  been  recorded  east  of  the 
Urals,  such  as  the  blackcap,  the  garden  warbler,  and  the  Idlerine 
tree-warbler.  He  adds,  however,  in  comment,  that  the  specimens 
bore  no  special  labels  to  authenticate  the  localities,  so  that  the 
fadl  of  their  having  been  shot  near  Omsk  must  be  accepted  with 
hesitation. 

At  Yenesaisk  Mr.  Seebohm  met  with  the  first  indication  of 
interbreeding  between  the  carrion  crow  and  the  hoodie.  About 
75  per  cent  of  the  crows  in  that  distridl  are  thorough-bred  car- 
rions, perhaps  5  per  cent  pure  hoodies,  and  the  remaining  20  per 


1883.1  Analyses  of  Books.  37 

cent  are  hybrids  of  every  stage  between  the  two.  He  met  with 
similar  cases  of  hybridism  in  not  a  few  other  places.  He  found 
hybrid  birds  mated  together,  and  producing  eggs  and  young. 
The  evidence  of  the  fertility  of  these  hybrids  is  thoroughly  con- 
clusive. Surely  nothing  more  will  be  needed  to  uproot  the  old 
superstition — we  can  give  it  no  better  name — of  the  universal 
sterility  of  half-breeds.  Hybrids  between  the  capercailzie  and 
the  black  grouse  appear  also  to  exist.  In  Central  Europe  the 
male  capercailzie  has  frequently  been  found  mated  with  the  female 
hazel  grouse. 

In  the  Valley  of  the  Yenesay  Mr.  Seebohm  obtained  two  spe- 
cimens of  Pallas*s  house  martin  (Hirundo  lagopoda),  a  species 
nearlv  allied  to  the  common  house  martin,  which  breeds  in 
Eastern  Siberia  and  appears  to  winter  in  Borneo.  In  England 
it  is  so  rare  that  the  British  Museum  did  not  possess  a  specimen. 

Mr.  Seebohm*s  opinion  of  the  Russian  character  is  not  too 
flattering.  He  writes  : — The  Russian  official  is  very  impartial 
in  the  seledlion  of  his  vi^ims.  He  plunders  the  Government, 
he  plunders  the  people,  and  he  plunders  his  fellow-officials  ;  but 
his  worst  feature  is  that  he  helps  the  rich  to  plunder  the  poor. 
A  merchant  does  not  lose  caste  by  doing  a  dishonourable  adl. 
So  far  from  feeling  any  sense  of  shame  from  having  adled  dis* 
honourably,  he  feels  a  sense  of  complacency.  It  gives  a-  Russian 
far  more  innate  pleasure  to  cheat  somebody  out  of  a  rouble  than 
to  earn  a  rouble  honestly.  He  feels  that  he  has  done  a  clever 
thing  by  earning  a  rouble  dishonestly,  and  he  despises  the  honest 
man  as  weak.'' 

But  this  general  absence  of  truthfulness  and  honour  our  author 
accounts  for  not  by  considerations  of  race,  but  of  government. 
Yet  he  seems  to  us  to  damage  his  own  contention  by  admitting 
that  the  *'  Turk  never  lies,"  though  labouring  under  a  still  worse 
government  than  that  of  his  northern  neighbour. 

But  Mr.  Seebohm,  though  he  tells  the  truth  concerning  Russia, 
is  not  blind  to  evils  nearer  home.  He  writes  : — "  The  unedu- 
cated Russian  is  a  child,  with  a  child's  virtues  and  a  child's  faults. 
The  uneducated  Englishman  is  a  brute,  a  savage,  with  nothing 
of  the  child  about  him.'* 

In  his  Preface  the  author  speaks  of  Siberia  as  <'  a  magnificent 
country  of  superb  forests  and  corn-fields,  capable  of  rivalling 
those  of  Minnesota,  whilst  its  mineral  wealth  includes  iron  equal 
in  quality  to  that  of  Sweden,  and  gold  almost  as  abundant  as 
that  of  California,  to  say  nothing  of  copper,  salt,  and  coal. 
Siberia  is  in  fadt  a  second  Canada  in  reserve,  and  the  political 
geographer — looking  into  the  far  future,  and  wondering  what  is 
to  become  of  the  surplus  population  and  capital  of  the  English 
and  Teutonic  races  when  North  America  shall  be  as  thickly  po- 
pulated as  Europe — may  postpone  his  anxiety  for  many  centuries 
tQ  allow  time  for  the  civilisation  of  Siberia  to  re-open  the 
problem." 


3S  Analyses  of  Books.  [January, 

It  is  scarcely  needful  to  add  that  before  Siberia  can  become  a 
field  of  emigration  for  the  people  of  these  islands  an  event  must 
have  taken  place  which,  according  to  our  author,  the  Siberians 
eagerly  desire.  "  Some  day,  doubtless,  this  city  (Irkutsk)  will 
be  a  second  New  York,  the  capital  of  an  Asiatic  United  States, 
a  free  Siberia  from  the  Ural  to  the  Pacific.  Every  Siberian  im- 
bibes the  notion  of  freedom  with  his  mother's  milk.  Though 
bom  in  Russia,  or  the  child  of  Russian  parents,  he  repudiates 
his  nationality,  calls  himself  a  Siberiak,  and  is  proud  of  his 
country." 

Differing  from  the  "  Anglo-Saxon  " — ^whether  of  Britain  or 
America — in  a  number  of  points,  the  Russian  agreep  with  him  in 
his  propensity  to  sedl-forming.  Mr.  Seebohm  had  an  opportunity 
of  visiting  the  village  of  Toer-o-Kansk,  the  seat,  or  rather  place 
of  banishment,  of  one  of  the  strangest  of  these  se<5ls.  It  is 
described  as  a  model  village,  '*  without  crime,  where  idleness  and 
drunkenness  were  unknown.  Yet  the  people  did  not  look  happy. 
There  was  no  fire  in  their  glance,  no  elasticity  in  their  step  ;  there 
seemed  to  be  no  blood  in  their  veins.  It  was  the  village  of  the 
Scopsee,  a  sedl  whose  religion  has  taken  an  ultra-ascetic  form. 
All  the  men  were  castrated,  and  in  all  the  women  the  milk-glands 
were  extradled  from  the  breasts.  They  ate  no  animal  food  except 
fish,  and  did  not  even  allow  themselves  butter  or  milk.  Spirits, 
wine,  tea,  and  coffee  were  prohibited.  Although  the  population 
of  the  village  numbered  under  a  score,  yet  there  were  two  sedls 
of  Scopsee  among  them  ;  one  drank  milk  and  the  other  did  not." 
We  think  it  may  safely  be  said  that  no  such  community  could 
have  arisen  among  a  French,  Spanish,  Italian,  German,  or  Scan- 
dinavian people. 

Passing  to  a  subje(5l  which  for  us  has  a  more  special  interest, 
we  note  the  author's  remarks  on  the  migration  of  birds.  In  his 
former  work  he  gave  some  interesting  observations  made  at 
Heligoland.  He  has  since  then  carried  on  his  investigations 
during  an  autumn  and  a  spring  in  the  South  of  France,  and  his 
conclusions  have  in  consequence  been  somewhat  modified.  He 
says,  in  the  work  before  us,  '*  The  marked  difference  between 
migration  at  Heligoland  and  migration  on  the  shores  of  the  Bay 
of  Biscay  is,  that  in  the  former  locality  not  a  bird  was  to  be  seen 
in  unfavourable  weather,  but  that  when  the  wind  was  propitious 
birds  came  over  with  a  rush."  At  the  Bay  of  Biscay,  on  the 
contrary,  **  a  gentle  stream  of  migration  seemed  always  to  be 
going  on,  in  almost  all  weathers,  from  early  morn  till  late  at 
night."  Hence  he  infers  that  during  a  long  land  journey  birds 
travel  more  slowly  in  unfavourable  weather,  and  rest  at  night, 
but  if  they  have  to  cross  the  sea  they  wait  for  suitable  wind  and 
weather. 

Our  author  retra(fls  his  former  doubts  concerning  the  great 
routes  of  migration.  Excursions  of  a  few  miles  inland  "took 
him  out  of  the  range  of  migration."    On  the  west  coast  of 
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France  he  found  that  birds  '^  appear  to  migrate  low,  principally 
by  day,  and  to  follow  the  coast-line."  He  now  concedes  that 
birds,  in  crossing  the  sea,  '*  follow  ancient  coast-lines."  There 
is  no  doubt  that  birds  flying  northwards  in  France  would  find  the 
coasts  of  the  Bay  of  Biscay  an  excellent  guide.  Nor  can  we 
wonder  that  those  which  cross  the  Channel  should  take  the  "  short 
sea  route  **  from  Calais  to  Dover.  Hence  it  is  not  surprising  if 
certain  migratory  species  are  more  common  in  the  south-eastern 
counties  of  England  than  in  the  south-west.  It  remains  to  be 
traced  what  birds  of  passage,  if  any,  cross  over  diredl  from  the 
Continent  to  Ireland,  and  which  pass  by  way  of  England.  The 
migration  vid  Italy  and  Germany,  and  those  through  Greece  to 
Hungary,  and  by  way  of  the  Dardanelles  to  Bulgaria  and  Ruma- 
nia, have  still  to  be  studied.  The  contingent  for  Illyria,  Hungary, 
&c.,  certainly  seems  to  follow  the  Dalmatian  coast.  He  considers 
that  the  origin  of  migration  does  not  probably  date  back  to  before 
the  Glacial  epoch.  *<  The  more  one  sees  of  migration  the  less 
it  looks  like  an  instindl  which  never  errs,  and  the  more  it  seems 
to  be  guided  by  a  more  or  less  developed  reasoning  faculty  which 
is  generally  right,  but  occasionally  wrong."  The  whole  of  this 
chapter  will  well  repay  a  most  careful  study  both  on  the  part  of 
the  observer  and  of  the  philosophical  zoologist. 

The  ornithological  results  of  Mr.  Seebohm's  expedition,  though 
somewhat  lessened  by  various  mishaps,  especially  by  two  ship- 
wrecks, which,  as  he  drily  observes,  **  did  not  form  a  part  of  my 
original  programme,"  were  still  numerous  and  important.  He 
complains  of  the  manner  in  which  Pallas,  the  pioneer  of  Siberian 
ornithology,  has  been  treated  by  systematists.  That  able  ex- 
plorer found  many  species  of  Siberian  birds  closely  allied  to 
West  European  species,  but  still  distinguishable.  To  such  forms 
he  gave  names,  and  to  those  names  modern  writers  have  shown 
scant  justice.  '*  In  some  cases,  where  they  have  had  an  oppor- 
tunity of  comparing  examples  from  Siberia  with  West  European 
skins,  they  have  admitted  the  validity  of  his  species  ;  but  in  other 
cases,  where  they  have  also  had  access  to  East  European  skins, 
the  existence  of  intermediate  forms  has  been  alleged  as  a  reason 
for  denying  the  validity  of  the  species,  and  the  Siberian  forms 
have  been  passed  by  with  a  contemptuous  sneer,  as  beneath  the 
dignity  of  Science.  In  the  majority  of  cases,  however,  the 
writers  have  never  seen  a  Siberian  skin,  and  Pallas's  name  is 
consigned  to  the  limbo  of  synonyms  without  note  or  comment. 
With  these  writers  a  form  is  either  a  species  or  it  is  nothing. 
They  attempt  to  draw  a  hard  and  fast  line  where  Nature  has 
drawn  none.  They  profess  to  believe  in  the  theory  of  the  deve- 
lopment of  species,  but  they  never  dream  of  looking  at  birds 
from  an  evolutionary  point  of  view.  In  their  hearts  they  still 
cling  to  the  old-fashioned  notion  of  spec!«l  creation."  This  is 
very  just  criticism.  The  author  backs  up  his  opinions  by  giving 
instances  of  aseries  of  forms,  one  extreme  term  of  which  mayoccur 
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in  southern  or  western  Europe.  Thus  in  the  marsh  tit 
''  English  skins  are  the  brownest,  and  have  the  black  on  the  head 
extending  only  to  the  nape,  and  are  scarcely  distinguishable  from 
examples  oiParus  palustris  from  the  South  of  France,  Italy,  and 
Asia  Minor.  Examples  from  Norway  differ  in  having  the  back  grey 
instead  of  brown.  Examples  from  Archangel  are  greyer  still, 
and  have  the  black  on  the  head  extending  beyond  the  nape. 
Both  these  charadleristics  are  more  pronounced  in  skins  from 
the  Petchkora,  the  Obh,  and  the  Lower  Yenesay,  and  still  more  in 
those  from  the  Upper  Yenesay." 

After  giving  further  instances  the  author  returns  to  the  charge 
at  the  very  conclusion  of  his  book.  He  writes : — "  The  con- 
firmed habit  of  the  older  ornithologists,  of  either  treating  these 
little  differences  as  specific  or  of  ignoring  them  altogether,  is 
much  to  be  deplored.  I  venture  to  suggest,  as  a  punishment 
for  their  delinquencies,  that  they  should  be  exiled  to  Siberia  for 
a  summer  to  learn  to  harmonise  their  system  of  nomenclature 
with  the  fa(fls  of  Nature.  Dr.  Dryasdust  and  Professor 
Redtape  have  committed  themselves  in  the  pre-Darwinian 
dark  ages  to  a  binomial  system  of  nomenclature  which 
does  not  easily  lend  itself  to  the  discrimination  of  sub- 
specific  forms ;  and  although  the  American  ornithologists  have 
emancipated  themselves  from  the  fetters  of  an  antiquated  sys- 
tem, English  ornithological  nomenclators  still  groan  under  the 
bonds  of  this  effete  binomial  system,  and  vex  the  souls  of  field 
naturahsts  with  capricious  change  of  names  in  their  futile  efforts 
to  make  their  nomenclature  subservient  to  a  Utopian  set  of  rules 
called  the  Stricklandian  code — laws  which  are  far  more  honoured 
in  the  breach  than  in  the  observance,  and  have  done  great  harm 
to  the  true  study  of  birds.  It  is  devoutly  to  be  wished  that  the 
rising  generation  of  ornithologists  would  have  the  courage  to 
throw  the  binomial  system  to  the  dogs,  and  trample  the  Strick- 
landian code  under  foot,  and  once  for  all  study  Nature  and  make 
their  nomenclature  harmonise  with  the  fa(fts  of  Nature." 

These  stri(5lure8  carry  the  more  weight  because  corresponding 
complaints  are  made,  e.g,^  by  entomologists.  May  we  not  ask 
whether  the  very  concept  of  "  species,"  as  still  used,  does  not 
require  serious  modification,  or,  rather,  whether  the  term  itself 
should  not  be  superseded  as  fraught  with  misleading  reminis- 
cences ?  In  any  way  we  must  hold  that  Evolutionism  is  useless 
— worse  than  useless — if  held  in  theory  and  ignored  in  pradlice. 
If  it  is  an  error,  the  more  we  try  to  apply  its  principles  in  our 
studies  of  Nature  the  sooner  we  shall  become  aware  of  the  fadl. 
If,  as  we  believe,  it  is  a  great  truth,  we  have  no  right  to  let  it  lie 
idle.  It  is  not  pleasant  to  see  that  here,  in  the  native  country  of 
Darwin,  the  great  reform  which  he  inaugurated  is  less  advanced 
than  it  is  abroad. 

Of  Mr.  Seebohm's  work,  as  entertaining  for  the  general 
reader  and  suggestive  for  the  naturalist,  we  cannot  speak  too 
highly. 
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Anatomical  Technology  as  applied  to  the  Domestic  Cat.  An 
Introducftion  to  Human,  Veterinary,  and  Comparative  Ana- 
tomy. By  Burt  G.  Wilder,  B.S.,  M.D.,  and  Simon  H. 
Gage,  B.S.    New  York  and  Chicago :  A.  S.  Barnes  and  Co. 

In  order  to  form  a  just  estimate  of  the  work  before  us  it  is  neces- 
sary to  dissociate  as  completely  as  possible  its  matter  and  its 
manner, — the  fa(5ls  which  the  authors  undertake  to  teach,  and  the 
strange  language  which  they  have  seen  fit  to  adopt. 

The  value  of  the  treatise  from  the  former  point  of  view  is  in- 
disputable. The  reasons  given  by  the  authors  for  sele(fting  the 
domestic  cat  as  the  especial  subje(5l  upon  which  a  pradlical 
knowledge  of  mammalian  anatomy  may  best  be  acquired  are 
perfedlly  sound.  The  cat,  as  they  remark,  is  comparable  with 
the  domestic  animals  upon  the  one  hand,  and  with  man,  through 
the  monkeys,  upon  the  other.  Another  advantage  is  that  the  cat 
is  less  subje(5l  to  variation  than  most  other  animals  which  are 
otherwise  accessible,  so  that  an  observation  made  upon  one  cat 
will  substantially  apply  to  all  other  cats.  With  the  dog,  which 
is  about  equally  procurable,  this  freedom  from  variation  does  not 
obtain,  the  differences  in  the  brain  of  various  breeds  being  con- 
siderable, and  not  as  yet  fully  worked  out* 

Passing  over  the  Introduction  as  containing  no  little  matter 
which  must  be  discussed  separately,  we  come  to  the  first  chapter. 
Here  the  author  gives  a  descriptive  catalogue  of  the  instruments 
and  materials  used  in  disse(5tion,  their  uses,  and  preservation. 
There  are,  also,  instruction  for  killing  the  8ubje<5ls,  precautions 
for  cleanliness,  comfort,  and  health,  and  notes  on  the  treatment 
of  wounds  received  during  dissedtion.  This  chapter  is  admirably 
written,  and  in  some  respedts  reminds  us  of  the  instrudlions  in 
Faraday's  '*  Chemical  Manipulations."  Of  course  one  feature  of 
this  chapter — ^the  lists  of  prices  and  the  names  of  makers  and 
dealers — is  exclusively  designed  for  use  in  America.  Some  of 
the  prices  seem  to  us  very  high ;  e.g.,  20  dollars  for  a  tripod 
dis8e(5ting  microscope. 

In  Chapter  II.  the  authors  proceed  to  a  general  description  of 
the  skeleton,  and  to  the  "  anatomical  landmarks." 

Chapter  III.  is  devoted  to  a  very  carefully  written  account  of 
the  preparation  and  preservation  of  anatomical  specimens.  As 
an  instance  of  the  attention  to  minute  details  which  chara(5ler- 
ises  the  work,  the  authors  give  instrudlions  for  obtaining  alcohol 
free  of  duty  for  scientific  purposes,  under  a  particular  law  of  the 
United  States.  The  cost  of  alcohol  so  obtained  is  only  one- 
sixth  of  the  retail  price,  but  the  formalities  to  be  gone  through 
are  serious. 

The  fourth  chapter  deals  with  coarse  injedtions.  The  fifth  and 
sixth  chapters  treat  successively  of  the  bones  and  the  muscles  ; 
the  seventh  is  taken  up  with  an  account  of  the  abdominal  and 

VOL.  V.  (third  series).  a 


4^  Analyses  of  Books.  [January, 

thoracic  viscerai  whilst  the  eighth  is  devoted  to  the  circulatory 
system. 

In  the  eighth  chapter  we  have  an  account  of  the  nerves,  and 
in  the  ninth  of  the  brain.  Here  the  authors  introduce  an  ac- 
count of  the  Amphibian  brain  to  be  studied  in  the  frog, — that 
general  "  martyr  of  Science,"  as  he  has  been  called.  Instruc- 
tions are  given  for  rapidly  and  painlessly  killing  these  animals, 
which  students  might  othenvise  find  no  easy  task.  A  comparison 
between  the  brains  of  the  frog  and  of  the  cat  is  then  instituted. 
The  following  recommendations  for  research  are  given : — 
'<  Numerous  and  careful  preparations  and  drawings  should  be 
made  of  the  brains  of  all  Carnivora  and  monkeys,  especially  the 
young.  The  same  should  be  done  for  peculiar  foetal  and  adult 
human  brains.  Between  the  ordinary  Carnivora  and  the  mon- 
keys are  two  groups  whose  brains  should  be  studied  with  especial 
care :  the  seals  have  a  rudimentary  post-cornu  and  occipital  lobe, 
and  these  parts  are  said  to  be  well  developed  in  the  lemurs,  which 
have  affinities  with  both  the  Carnivora  and  the  Primates."  It 
need  scarcely  be  added  that  such  researches  are  no  less  needed 
from  a  psychological  than  from  a  morphological  point  of  view. 

The  eleventh  chapter  finally  deals  with  the  cranial  nerves  and 
the  organs  of  sensation.  There  is  also  an  Appendix,  and  a 
somewhat  elaborate  Bibliography. 

So  far  we  have  felt  great  pleasure  in  examining  this  work* 
The  authors  are  masters  of  their  subjedl,  and  are  earnestly  de- 
sirous to  explain  every  detail  to  the  student,  and  to  put  him  in 
the  right  track  for  condu(fting  original  research,  which  should  be, 
in  our  opinion,  the  main  obje(5l  in  the  pursuit  of  Science. 

The  work  has,  however,  another  phase  which  to  us  is  less 
satisfadlory.  The  authors  are  anxious  to  introduce  a  new  nomen- 
clature, in  which  many  intelligible  and  simple  terms  are  to  be . 
replaced  by  new-coined  Graeco-Latinisms.  The  very  title  of  the 
book,  **  Anatomical  Technology,"  is  a  departure  from  common 
usage,  and  is  therefore  liable  to  be  misunderstood.  Under 
''  Technology  "  the  world  understands  the  scientific  principles  of 
some  trade,  manufadlure,  or  industrial  art.  Had  we  merely  seen 
this  book  announced,  without  a  sketch  of  the  contents,  we  should 
not  have  had  the  slightest  conception  of  its  nature.  We  should 
have  preferred  some  such  title  as  "  Anatomical  Manipulations," 
or  "  Guide  to  Anatomical  Pradlice." 

As  regards  the  new  terminology,  we  think  nothing  can  be  a 
greater  mistake  than  the  multiplication  of  technical  terms,  espe- 
cially in  any  portion  of  Biology.  The  great  educational  advan- 
tage of  the  Natural  Sciences,  as  compared  with  Classical  Studies, 
is  that  they  draw  off  the  attention  from  words  to  fasten  it  upon 
things.  By  the  reckless  multiplication  of  technicalities  this  ad- 
vantage is  more  and  more  forfeited.  But  there  is,  as  it  appears 
to  us,  a  further  sin  in  Dr.  Wilder's  reformed  nomenclature.  Now 
that  an  increased  and  increasing  number  of  persons,  who  are 
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unacquainted  with  the  classical  languages,  are  studying  Biology^ 
it  seems  strange  indeed  to  make  its  technical  language  more  and 
more  unintelligible  to  all  who  are  not  classical  scholars.  It  must 
further  be  remembered  that  no  scientific  terminology  can  become 
cosmopolitan.  The  German  savants^  following  the  lead  of  our 
old  master  Oken,  are  more  and  more  discarding  Graeco-Latinisms. 
The  French  so  modify  their  classical  terminology  that  it  becomes 
difficult  of  recognition.  With  the  names  of  animal  or  vegetable 
species  the  case  is  different.  As  a  rule  they  are  to  the  man  of 
Science  mere  labels  by  which  to  identify  any  particular  species. 
As  definitions  or  descriptions  they  are  worthless.  What,  for  in- 
stance, do  we  learn  concerning  the  extincfl  Moa  by  giving  it  the 
name  Dinomts  ?  Neither  its  locality,  its  habits,  nor  its  place 
among  birds.  The  generic  name  hoa^  being  shorter,  more 
euphonious,  and  not  being  the  property  of  any  civilised  nation,  is 
in  every  way  peferable.  From  the  names  of  the  parts  of  animals 
we  cxpedl  merely  that  they  should  be  corredl  guides  to  identifi- 
cation. If  this  cannot  be  done  for  English  speaking  nations  by 
means  of  English  words,  then,  and  not  till  then,  it  will  be  time 
to  look  elsewhere.  But  what  gain  in  clearness,  precision,  con- 
venience, there  can  be  in  saying  arthra  instead  of  joints,  dextral 
and  sinistral  instead  of  right  and  left,  &c.,  we  must  confess  our- 
selves unable  to  see. 


Longman's  Magazine.  No.  2,  December,  1882.   London  :  Long- 
mans and  Co. 

As  in  the  case  of  its  predecessor  a  very  considerable  portion  of 
this  number  falls  outside  our  cognizance.  '*  John  Harrison,  the 
Chronometer-Maker,'*  tells  us  the  old  sad  story  of  a  meritorious 
and  successful  inventor  whom  the  Government  of  the  day  strove 
in  every  possible  manner  to  defraud  of  the  reward  he  had  fairly 
won. 

"  The  Earth  in  Meteoric  Shadow,"  by  R.  A.  Procftor,  is  an 
exceedingly  probable  explanation  of  the  spells  of  cold  weather 
which  occur  with  almost  absolute  regularity  at  certain  times  of 
the  year.  The  most  striking  of  these  is  the  time  from  the  9th  or 
loth  to  the  14th  of  May.  These  days  seem  to  have  the  especial 
mission  of  destroying  our  fruit-crops.  These  bad  spells  are 
traced  both  in  the  eastern  and  the  western  continents,  and  in  the 
southern  as  well  as  in  the  northern  hemisphere, — a  circumstance 
which  in  itself  is  almost  conclusive  that  the  cause  is  of  a  cosmic 
order.  Mr.  Prodlor's  hypothesis  is  that  at  these  times  a  consi- 
derable portion  of  the  solar  radiations  is  intercepted  by  a  belt  of 
meteors  passing  between  the  earth  and  the  sun,  though  not,  as 
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some  have  supposed,  the  meteors  which  make  so  striking  a  dis- 
play in  August  and  November. 

Mr.  Pro^or*s  paper  contains  certain  incisive  references  to  his 
brother  astronomers.  He  remarks  that  '*  Even  so  late  as  1879 
M.  de  Fonvielle,  editor  of  '  La  Nature/  presented  it  not  as  a 
doubtful  theory,  but  (after  the  manner  which  is  charadleristic, 
and  I  cannot  but  think  a  charadteristic  defedl,  of  French  popular 
science-teaching)  as  a  known  fa(5l,  which  his  readers  were  to  ac- 
cept because  he  said  it — ye  vous  le  dit,  Moi.*'  This  charge  is 
by  no  means  unfounded.  Again,  Mr.  Prodlor,  referring  to  M. 
Guillemin  and  Mr.  Lockyer  (the  editor  of  *  Nature '),  says,  "  Yet 
here  are  two  professed  teachers  of  the  general  public — rather 
condescending  teachers  too — not  only  describe  this  impossible 
movement,  but  even  endeavour  to  pi<5lure  it." 

«•  The  Norway  Fjords  "  is  the  title  of  a  pleasantly  written  ac- 
count  of  a  ten- weeks*  trip  to  the  Norwegian  coast,  by  Mr.  J.  A. 
Froude.  As  a  matter  of  course  we  find  here  little  in  the  way  of 
scientific  observation,  but  for  all  this  there  are  passages  well 
worthy  our  notice.  The  author  tells  us  that  his  friend  and 
travelling  companion  X.  *<  was  a  sportsman,  but  a  sportsman  only 
as  subsidiary  to  more  rational  occupations.  He  was  going  to 
Norway  to  catch  Salmonidae ;  not,  however,  to  catch  them  only, 
but  to  study  the  varieties  of  that  most  complicated  order  of  fish." 
We  have  here  a  rather  strong  admission  oh  the  part  of  a  sports- 
man and  a  defender  of  sport !  Mr.  Froude  notices  concerning 
the  people  of  Bergen  that  **  For  politics  they  care  nothing,  not 
supposing  that  on  this  road  is  any  kind  of  salvation  for  them." 
They  are  wise ;  such  an  atmosphere  would  prove  speedily  fatal 
to  our  English  speech-makers  and  ochlogogues.  The  author 
speaks  of  the  **  cleanness  "  of  the  houses,  not  noticing,  perhaps, 
that  the  Norwegian  spits  more  promiscuously  than  ever  did  the 
American.  Had  he  gone  onwards  to  the  Loffodens,  however,  he 
would  have  found  squalor  such  as  is  unknown  in  England. 

The  following  passage  is  worth  quoting  as  a  proof  of  that  old 
but  still  neglecfted  truth— the  impossibility  of  getting  all  men  to 
think  and  feel  alike.  Says  Mr.  Froude : — **  For  lakes  and 
mountains,  however  beautiful,  the  appetite  becomes  soon  satiated. 
They  please,  but  they  cease  lo  excite ;  and  there  is  something 
artificial  in  the  modern  enthusiasm  for  landscapes.  Velasquez  or 
Rubens  could  appreciate  a  fine  effedl  of  scenery  as  well  as  Turner 
or  Stansfield  ;  but  with  them  it  was  a  framework,  subordinate  to 
some  human  interest  in  the  centre  of  the  pi<5lure.  I  suppose  it 
is  because  man  in  these  democratic  days  has  for  a  time  ceased 
to  touch  the  imagination  that  our  poets  and  artists  are  driven 
back  upon  rocks  and  rivers,  and  trees  and  skies ;  but  the  eclipse 
can  only  be  temporary,  and  I  confess,  for  myself,  that,  sublime 
as  the  fjords  were,  the  saw-mills  and  farm-houses  and  fishing- 
boats,  and  the  patient  industrious  people  wresting  a  wholesome 
living  out  of  that  stern  environment,  affedled  me  very  much  more 
nearly.'* 
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It  would  be  idle  to  question  if  Mr.  Froude  really  feels  what  he 
here  says,  but  how  he  or  anyone  can  feel  thus  is  to  us  an  inso- 
luble problem.  The  modern  enthusiasm  for  landscape  seems  to 
us  perfedlly  natural,  and  rather  a  sun- rise  than  an  eclipse.  That 
in  these  days  man  has  ceased  to  touch  the  imagination  is  because 
we  live  in  an  age  of  great  dingy  cities, — an  age  of  over-popula- 
tion, of  worry  and  bustle,  from  which  solitude — broken  only  by 
the  presence  of  intelligent  friends — is  a  heavenly  relief. 

"  The  Ghost  *'  and  the  "  Lady's  Walk  **  are  striking  proofs  of 
a  change  in  public  taste.  Forty  years  ago  such  produdlions 
would  have  been  laughed  out  of  countenance. 


Hydrostatics^  or  Practical  Mechanics.  Part  II.  By  J.  T.  Box- 
TOMLEY,  F.R.S.E.,  F.C.S.,  &c,  London  and  Glasgow :  W. 
Collins,  Sons,  and  Co.,  Limited. 

Thb  work  before  us  forms  one  volume  of  ''  Collinses  Science 
Series,"  and  is  intended  as  a  sequel  to  the  ''  Elementary  Dyna- 
mics," by  the  same  author.  It  is  observed  in  the  Preface  that 
the  two  books  follow  closely  the  programme  prescribed  by  the 
Science  and  Art  Department  for  the  subjedl  of  elementary  theo- 
retical mechanics,  in  which  they  form  a  complete  course.  Mr. 
Bottomley,  however,  has  not  absolutely  confined  himself  to  the 
subjedls  specified  in  the  Diredlory  of  the  Science  and  Art  De- 
partment. He  has  included  a  consideration  of  Thermometry, 
and  has  given  explanations  on  the  height  of  the  heterogeneous 
atmosphere,  and  an  investigation  of  barometric  formulae.  Finally 
come  a  body  of  questions,  a  considerable  number  of  which,  we 
are  told,  are  **  taken  from  recent  Examination  Papers  of  the 
Science  and  Art  Department." 

The  author  expresses  himself  with  great  clearness,  and  has 
given  numerous  well-executed  cuts  in  illustration. 

In  making  use  of  Chapter  IX.,  which  treats  of  the  |*  height  of 
the  homogeneous  atmosphere,"  the  student  may  possibly  be  dis- 
posed to  ask  if  the  atmosphere  at  the  height  of  26,217  feet  ceases 
to  be  homogeneous,  and,  if  so,  what  is  its  composition  at  greater 
altitude  ?  As  far  as  we  have  been  able  to  discover  he  wiU  not 
find  any  reply  to  his  question. 

The  author  advocates  the  metric  system  of  weights  and  mea- 
sures  in  contrast  to  the  British  standards.    But  if,  instead  of  the 
cubic  inch,  he  would  take  the  grain  measure  as  a  unit  ot  volume, 
he  would  surely  find  the  inconveniences  of  which  he  complains 

much  reduced.  .-       . 

As  exceptions  to  the  rule  that  bodies  expand  uniformly  as  tlieit 
temperature  rises,  and  contradt  as   it  faWs,  Mr.  KoltomVey  men- 
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tions  water,  and  perhaps  iron  and  bismuth.  One  other  body  at 
least  may  be  added.  Pure  tin  in  the  solid  state  floats  upon 
melted  tin  just  as  ice  does  upon  water,  and  the  same  is  said, 
though  with  some  degree  of  uncertainty,  concerning  zinc. 

Among  the  questions  we  note  one  which  may  mislead  or 
puzzle.  On  p.  140,  No.  41,  we  read :  — **  A  nugget  weighs 
45  grms.  Its  specific  gravity  is  5-87  ;  that  of  the  quartz  is  6-49. 
How  much  gold  does  it  contain?  The  specific  gravity  here 
ascribed  to  quartz  must  be  either  a  clerical  or  a  typographical 
error. 


The  Field  Naturalist  and  Scientific  Student.  Nos.  6  and  7, 
November  and  December,  1882.  Manchester:  Abel  Hey- 
wood  and  Son. 

These  two  numbers  contain  a  good  store  of  interesting  matter. 
In  an  extradl  from  a  work  by  Mr.  J.  A.  Froude,  here  quoted,  we 
find  a  strange  statement  concerning  the  violent  thunderstorms 
of  South  Africa :— "  To  a  white  man,  they  say,  there  is  no  dan- 
ger while  he  has  a  black  at  his  side,  the  latter  being  the  better 
condu(5lor.  When  one  is  struck  another  must  be  immediately 
substituted." 

Mr.  P.  Percival  communicates  a  paper  on  the  Devil's  Coach- 
Horse  {Gcerius  olens)^  but  he  does  not  notice  the  good  service 
which  it  renders  to  man  by  its  raids  upon  earwigs,  and  by  an 
occasional  in-door  visit  in  search  of  cockroaches  and  crickets. 

Mr.  Cuthbert  Oxendale  gives  a  description  of  a  ♦*  Lancashire 
Gullery  *'  on  Pilling  Moss,  near  Garstang,  where  about  ten  to 
twelve  thousand  of  the  black-headed  gull  (Larus  ridibundus)  live 
and  increase  under  the  prote(5tion  of  Lord  Winmarleigh  and 
Captain  Bird,  the  owners  of  the  adjoining  estates.  Well  do  they 
deserve  protedlion,  for  they  clear  the  fields  of  larvae,  &c.,  for 
miles  around. 

There  is  an  interesting  note  on  the  intelligence  of  cats,  taken 
from  the  "  Manchester  Guardian."  The  writer  very  justly  says 
that  this  animal  shows  *'  a  power  which  can  only  be  distinguished 
from  reason  by  a  process  of  verbal  refining  which  is  almost 
puerile. 

A  Mr.  Brierley,  in  reply  to  a  question  put  by  a  "  North  Lin- 
colnshire Vicar,"  states  that  he  never  heard  of  a  robin  being 
killed  by  its  own  young. 
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HylO'Idealism^  or  the  Egoistic  Theory  of  Mind  and  Matter.    By 
R.  LswiNSy  M.D. 

Our  attention  has  been  called  to  the  above  paper,  which  appears 
in  the  *'  Secular  Review,"  especially  as  it  is  a  kind  of  summing 
up  of  ideas  which  first  appeared  in  our  pages  under  the  title 
'^  Hylo-Phenomenonalism  the  Summa  Scientiae."  The  author's 
views,  as  here  expressed,  border  very  closely  upon  those  of  the 
mediaeval  nominalists,  Abelard  and  Occam,  the  difference  being 
simply  the  outcome  of  the  advances  made  in  Science  since  the 
thirteenth  century. 

Dr.  Lewins  hopes  that  his  views  may  ultimately  prove  an 
Eirenicon,  reconciling  the  scientific  and  the  poetic  interpretations 
of  Nature,  and  finally  eliminating  all  ontological  tendencies. 
However  this  may  be,  it  cannot  be  other  than  wholesome  for  the 
public  to  be  reminded  of  the  assumption  underlying  all  Science. 
We  know  that  our  sensations  of  colour,  form,  sound,  odour,  &c.y 
are  merely  impressions,  t.^,,  changes  in  our  own  mind.  We 
postulate  these  changes  as  due  to  and  as  corresponding  with  the 
exister.ce  and  the  changes  in  an  external  world.  But  both  in 
scientific  research  and  in  the  pradlice  of  daily  life  we  forget  too 
often  that  all  this  is  an  assumption  which — be  it  truth  or  error — 
is  incapable  of  demonstration. 


Was  yohn  Bunyan  a  Gipsy  ?    By  Jambs  Simson.    New  York : 
James  Miller.     Edinburgh  :  Maclachlan  and  Stewart. 

We  received  some  time  ago  a  pamphlet  by  the  same  author,  on 
the  same  subjedl,  and  pronounced  it  as  entirely  outside  our 
competence.  We  can  merely  repeat  that  the  nationality  of  John 
Buryan  does  not  concern  the  *<  Journal  of  Science.*' 
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The  Editor  does  not  hold  himself  responsible  for  statements  of  fofts  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respe^ive  authors. 


EXAMINERS   AND   THEIR    SHORTCOMINGS. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — You  have  lately  given  the  world  some  interesting  informa- 
tion on  the  methods  employed  by  **  coaches  "  in  preparing  their 
men.  Perhaps  you  will  grant  me  a  corner  of  your  space  to 
communicate,  from  my  own  experience  and  that  of  my  late 
fellow-students,  some  fa(fts  concerning  examiners.  I  find  that 
wherever  the  examination  is  viva  voce,  and  where  a  single 
student  is  called  up  at  atime»  success  or  failure  very  much  turns 
on  chance. 

Suppose  the  examiner  knows  the  candidate  or  his  family,  he 
will  often  chat  with  him  on  indifferent  matters,  and  then  just  put 
a  few  questions  in  a  perfun(5lory  sort  of  way.  If  a  candidate 
has  been  up  before,  and  been  plucked,  the  examiner  is  always 
doubly  severe.  I  was  asked  by  each  examiner  in  turn  "  Have 
you  been  up  before  ?*'  ^ 

Sometimes  an  examiner  takes  a  dislike  to  the  looks  of  a  can- 
didate, and  treats  him  to  the  hardest  and  most  unreasonible 
questions  he  can  sele(ft. 

Some  examiners,  most  unfairly  and  unjustly,  try  to  unserve 
and  bewilder  a  student.  On  receiving  a  right  answer  the,^  will 
put  on  a  look  of  contemptuous  surprise,  and  in  various  ways 
bully  and  insult  their  vi(ftim.  In  this  manner  they  find  pietexts 
for  rejecfling  the  timid  and  the  hot-tempered,  whatever  nay  be 
their  talents  and  attainments. 

I  think  it  will  be  admitted  by  all  right-minded  men  that  if  our 
present  examination  system  is  to  continue  it  should  be  alminis- 
tered  with  absolute  fairness  and  impartiality. 

I  had  nearly  forgotten  that  in  case  of  lady  candidates  there  is 
a  display  of  effusive  gallantry,  and  every  point  is  strexhed  to 
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''  pass  "  them.    I  know  well  that  many  students  unquestionably 
my  superiors  have  been  reje(5led,  whilst  I  have  the  good  fortune 
.to  subscribe  myself — 

''One  who  has  Passed/* 

[We  shall  be  very  happy  to  hear  further  details  from  this  cor- 
respondent.— Ed.  J.  S.] 


THE    FOG    QUESTION. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — In  an  otherwise  able  article  on  the  fog-nuisance  I  was 
surprised  and  shocked  to  read  the  following  sentence  : — "  The 
vast  majority  continue,  with  mingled  stupidity  and  selfishness, 
to  build  up  fires  of  bituminous  coal,  and  as  the  law  compels 
fadlories,  but  not  householders,  to  consume  their  own  smoke, 
few  houses  fail  to  contribute  something  to  the  vast  pall  which 
perpetually  hangs  over  London."  Surely  the  writer  of  the 
article  knows,  or  might  know,  that  at  least  two-thirds  of  the 
householders  of  London  cannot  raise  the  money  which  the  intro- 
dutflion  of  smoke-consuming  stoves  in  their  houses  would  cost. 
Further,  if  they  could  lay  down  (say)  £5  per  room,  their  land- 
lords would  not  permit  the  alteration  without  an  undertaking  to 
restore  the  ordinary  stoves  at  the  conclusion  of  the  tenancy, 
when,  I  suppose,  the  tenant  is  to  go  and  repeat  the  expenditure 
in  his  new  dwelling.  If,  without  altering  our  fire-grates,  we  are 
all  to  use  anthracite,  what  will  be  the  price  of  this  kind  of  fuel, 
brought  as  it  is  on  one  only  line  of  railway  and  without  sea- 
competition  ?  The  writer  in  question  reminds  me  of  a  French 
princess  of  the  olden  time,  who  advised  the  poor  to  eat  pie-crust 
in  default  of  bread. — I  am,  &c., 

**  Stupid  and  Selfish." 
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PUBLIC    IGNORANCE    AND    QUACK    INGENUITY. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — A  quack  who  has  his  head-quarters  near  Westminster 
Bridge  has  an  ingenious  method  of  beguiling  the  public.  He 
tells  his  hearers  that  if  a  person  affe(5led  with  incipient  con- 
sumption blows  through  a  glass  tube  into  water  it  will  at  once 
turn  milky,  and  invites  them  to  make  the  trial.  As  the  liquid 
which  he  offers  is  lime-water,  the  result  follows  as  a  matter  of 
course.  He  then  adds  a  few  drops  of  his  medicine  (containing 
some  acid)  to  the  water,  when  the  cloudiness  at  once  disappears. 
This  he  argues  is  a  proof  that  the  same  remedy  will  eradicate 
consumption  from  the  human  system.  Multitudes  of  those 
present  believe  him,  and  buy  his  secret  remedy. — I  am,  &c., 

A  Student. 


REPLY    TO    "TRUTH    SEEKER." 

Your  letter  anent  Mr.  Tennyson  does  not  fall  within  our  com- 
petence. We  admit  thai  he  is  no  friend  of  Science,  but  we 
cannot,  on  that  sole  ground,  defend  every  person  and  every  thing 
he  may  attack.  If  he  has  libelled  Medicine  and  Free-Thought, 
both  have  established  organs  and  writers  competent  to  take  up 
their  respe<5live  causes. 

The  Editor  of  the  Journal  of  Science. 
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NOTES. 


The  Royal  College  of  Science  and  South  Kensington. — ^We 
quote  the  following  letter  from  the  "  Freeman's  Journal,"  and  we 
trust  that  some  Irish  member  will  take  the  advice  of  our  esteemed 
friend  and  contributor,  Professor  R.  Galloway : — 

'*  47,  Leeson  Park,  November  azst 

''  Sir, — The  Lord  Mayor  desires  decentralisation  as  regards 
Irish  institutions.  Allow  me  to  state  two  fa(5ls,  out  of  many,  to 
show  the  desirability  for  this  change.  The  Department  of  Science 
and  Art  at  South  Kensington  governs,  as  most  of  your  readers 
know,  the  Royal  College  of  Science  in  Stephen's  Green ;  that 
College  costs  the  taxpayers  as  much  as  one  of  the  Queen's 
colleges.  Last  session  (1881-82)  the  Professor  of  Botany  and 
the  Professor  of  Zoology  had  one  solitary  paid  student  between 
them.  Two  scholarships  are  given  away  at  the  end  of  each 
session.  Last  session  there  were  only  two  students  for  the  two 
scholarships,  and  there  would  not  have  been  two  except  that  one 
had  been  sent  over  from  England. 

<'  If  any  Irish  member  would  move  for  and  obtain  a  Parlia- 
mentary inquiry  into  that  institution,  the  fadls  that  would  be 
revealed  would  be  so  astounding  that  it  would  result,  I  feel 
certain,  in  the  decentralisation  both  of  that  and  the  other  Govern- 
ment institution  in  Kildare  Street. — I  am.  Sir, 

**  Robert  Galloway," 

Professor  S.  Thompson  points  out  the  little-known  facfl  that 
Swammerdam  anticipated  the  famous  initial  experiment  of 
Galvani  by  more  than  a  hundred  years.  Being  on  a  visit  in 
Tuscany,  in  1678,  the  illustrious  Dutch  naturalist  showed  to  the 
Grand  Duke  that  when  a  portion  of  muscle  of  a  frog's  leg  hanging 
by  a  thread  of  nerve  bound  with  silver  wire  was  held  over  a 
copper  support  so  that  both  nerve  and  wire  touched  the  copper, 
the  muscle  immediately  contra(5led. 

The  Rev.  L.  J.  Templin  ("  Kansas  Review  of  Science  ")  makes 
some  remarkable  comments  on  the  "wastes  of  Nature,"  both  in 
the  organic  and  in  the  inorganic  world. 

Mr.  Merrick,  in  an  elaborate  memoir  sent  to  the  Entomolo- 
gical Society,  contends  that  the  distribution  of  the  Tortricidae 
points  to  the  former  existence  of  a  great  southern  continent,  by 
which  Australia,  Africa,  and  South  America  were  conne(5^ed  at 
an  early  epoch.     He  strongly  condemns  the  present  classification 
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of  the  Micro-Lepidoptera,  and  insists  upon  a  moro  general  and 
careful  study  of  the  neuration  of  the  wings. 

In  South  Africa  a  hitter  hostility  prevails  between  the  dogs 
belonging  to  the  Aborigines  and  those  of  the  European  settlers, 
whether  Dutch  or  English.  If  a  straggler  of  either  kind  falls  in 
with  a  number  of  the  other  he  rarely  escapes  with  his  life. 

Now  the  question  of  "thought-reading"  is  receiving  the  atten- 
tion of  many  thinkers,  the  following  incident  recorded  in  **  Men 
of  the  Time  "  may  be  worth  notice : — "  As  Lrouis  Blanc  was 
returning  home  one  evening  in  Ocflober,  1839,  he  was  suddenly 
assailed  from  behind  by  some  rufBan,  who  inflidled  a  violent 
blow  with  a  stick  on  his  right  eye.  The  author  of  this  cowardly 
attempt — ^which  was  made  the  day  after  M.  Louis  Blanc  had 
published  a  review  of  Louis  Bonaparte's  work,  *  Les  Id6es  Napo- 
leoniennes' — was  never  discovered.  M.  Louis  Blanc  had  a 
brother  one  year  younger  than  himself,  who  was  at  that  time  at 
Rodez,  in  the  department  of  TAveyron,  and  who  entertained  so 
strong  a  convi(5lion  that  his  brother  was  being  assaulted  at  the 
precise  moment  when  it  really  occurred  that  he  was  induced  to 
write  at  once  for  information  to  Paris.  This  incident  was  the 
origin  of  M.  Dumas's  *  Corsican  Brothers,'  the  main  subjetfl  of 
which  is  the  preternatural  sympathy  between  two  brothers."  It 
may  be  mentioned  that  the  death  of  Louis  Blanc  followed  that  of 
his  brother  with  very  little  interval. 

The  Bishop  of  Manchester  in  a  harvest  thanksgiving  sermon, 
is  reported  to  have  said : — **  There  was  a  progress  of  science 
which  was  causing  very  serious  apprehensions  in  the  minds  of 
many,  and  not  altogether  without  cause,  for  as  yet  the  tendency 
of  science  could  hardly  be  said  to  be  determined,  and  we  did  not 
know  whether  it  was  going  to  take  up  a  diredt  antagonistic 
position  to  religion  and  morality  or  not  ?  Was  science  going  to 
be  atheistic  ?  Some  of  its  professors,  no  doubt,  assumed  that 
attitude.  It  was  distindlly  assumed  by  Haeckel  and  Biichner, 
and  perhaps  by  a  few  nearer  home,  and  he  was  sorry  to  see  that 
hasty  letter  of  Charles  Darwin,  written  when  he  was  ill,  and, 
perhaps,  hardly  capable  of  fixing  his  mind  on  the  question,  which 
might  seem  to  shake  men's  faith  in  a  revelation  and  a  life  beyond 
the  grave." 

According  to  "Les  Mondes,"  English  soldiers  rank  among  the 
worst  fed  in  Europe.  The  daily  ration  of  a  Swiss  soldier  is 
1062  grms.  of  solid  food  ;  that  of  a  Russian,  loig  grms.  About 
the  middle  of  the  scale  comes  Belgium,  770  grms.  Then  follow 
England,  672  grms. ;  France,  661  grms.,  and  Italy,  637  grms. ! 

According  to  Prof.  F.  Bauher  (Vienna  Academy  of  Sciences), 
the  thorax  of  the  Hymenoptera  is  composed  of  three  ordinary 
rings.  In  the  Diptera  the  dorsal  side  of  the  first  abdominal  ring 
is  reduced  to  one-half,  and  is  attached  to  the  second  abdominal 
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ring,  which  it  resembles.  The  thorax  of  the  Diptera  is  con« 
strudled  like  that  of  the  Lepidoptera,  though  the  latter  have  a 
mesophragma  divided  longitudinally,  and  the  former  an  entire 
diaphragm. 

Prof.  A.  Lacassagne  (**  Revue  Scientifique  ")  gives  an  assay 
on  *'  Criminality  in  Animals  *'  which  coincides  very  closely  with 
our  article  on  "  Animal  Depravity  "  (**  Journal  of  Science,"  1875, 

P-  415)- 

M.  Millet,  in  a  paper  read  before  the  Soci6t6  d'Acclrmatation, 
gives  some  interesting  particulars  concerning  the  stork.  The 
male  arrives  first  to  take  possession  of  the  old  nest,  and  the 
female  follows  some  days  later.  If  frost  or  damp  is  expedled  the 
male  covers  his  brooding  mate  with  dry  grass.  The  number  of 
young  brought  out  is  generally  five.  The  stork  arrives  in  France 
on  an  average  about  March  24th,  and  leaves  about  August  12th. 

Attempts  are  being  made  to  acclimatise  in  France  Pucrasia 
macrolopha,  a  bird  nearly  allied  to  the  true  pheasants,  but  sur- 
passing them  in  the  quality  of  its  fleshy 

Mr.  F.  Cope  Whitehouse  makes  the  startling  assertion  that 
Fingal's'Cave  is  probably  an  artificial  excavation.  His  argu- 
ments are  entitled  to  serious  consideration. 

Mr.  Horatio  Hale,  in  a  paper  read  at  the  late  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  suggests 
that  the  Red  Indians  of  America  were  originally  immigrants 
from  Europe. 

According  to  the  **  Popular  Science  Monthly,"  "the  degree  of 
barbarism  in  any  community  is  measured  by  the  impunity  with 
which  its  members  seek  their  gratification  at  each  other's 
expense."    This  is  a  home-thrust  for  dog  owners. 

Messrs.  Mawson  and  Swan  have  made  a  small  accumulator 
weighing  about  five  pounds,  which  is  capable  of  working  one 
lamp  continuously  for  two  hours  when  fully  charged,  or  for  a 
much  longer  time  by  turning  off  the  light  when  not  wanted., 
Irrespe(5live  of  the  use  of  the  eledlric  lamp  for  illuminating  pur- 
poses, in  combination  with  very  sensitive  dry  plates,  it  be  all 
that  is  required  for  the  taking  of  micro-photographs. 

At  a  recent  conversazione  of  the  Royal  Microscopical  Society, 
an  adaptation  of  the  incandescent  light  was  exhibited  by  Messrs. 
Mawson  and  Swan,  of  Newcastle.  The  carbon  loop  was 
enclosed  in  a  very  small  tube,  which  enabled  the  light  to  be 
brought  quite  close  to  an  opaque  obje(ft,  which  was  thus  illu- 
minated without  any  assistance  from  a  condensing  lens.  On 
another  microscope  the  light  was  placed  close  beneath  the  obje(5l, 
and  was  attached  to  a  simple  contrivance,  which  enabled  it  to  be 
rotated  eccentrically  to  the  axis  of  microscope :  in  this  case  a 
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high  power,  I-I2th  in.,  was  empk>yed,  and  the  effe<5l  with 
Pleurosigma  formosum  was  very  good.  Some  experiments  were 
tried  with  the  ordinary  condensing  lens  on  opaque  objects  with 
good  results,  and  when  eletftricity  can  be  more  conveniently  ob- 
tained the  lamp  will  no  doubt  be  used  to  a  great  extent.  The 
source  of  power  in  this  instance  was  a  series  of  Bunsen  cells. 

M.  Jousset  de  Bellesme,  a  Professor  at  the  School  of  Medicine, 
at  Nantes,  was  about  to  deliver  at  the  commencement  of  the 
college  session  a  discourse  entitled  *'  Reminiscences  of  Claude 
Bernard,"  but  was  formally  prohibited  from  so  doing  by  M. 
Duvaux,  the  Minister  of  Public  Instru<5lion.  The  liberty  of 
thought  and  speech  is  therefore  not  established  in  the  French 
Republic.  The  most  daring  utterances  in  this  discourse  are  : — 
"  He  (Claude  Bernard),  amidst  the  almost  general  decay  of 
French  science,  the  fruit  of  official  centralisation ,  has  for  a 
moment  made  other  nations  forget  the  alarming  distance  they 
have  put  between  themselves  and  us  " ;  and  •*  There  are  no 
stakes  and  fagots  in  our  days,  but  there  is  the  Academy.  We 
are  not  afraid  of  being  burnt  alive,  but  of  not  being  eledled  an 
Academician." 

The  latest  "  refuter  "  of  Darwinism  is  one  C.  M.  Renooz.  He 
contends  that  man  is  the  produdl  of  the  Evolution  not  of  animals, 
but  of  plants. 

M.  W.  D.  Le  Sueur  ("  Popular  Science  Monthly"),  in  review 
ing  Mr.  Goldwin  Smith's  critique  on  Mr.  Spencer's  "  Data  of 
Etfiics,"  pertinently  remarks  that  **  with  a  strange  inconsistency 
the  partisans  of  a  supernatural  view  of  disease  are  always  ready 
to  apply  themselves  most  vigorously  to  abating  by  natural  means 
the  chastisements  which  they  say  are  meant  for  their  good." 

According  to  H.  CI.  ^immermann  the  atomic  weight  of  ura* 
nium  must  be  assumed  »=  240. 

M.  Rey  de  Morande  seeks  to  explain  the  retreat  of  vegetation 
from  the  Polar  regions  by  the  gradual  decrease  in  the  diameter 
of  the  sun,  which  was  once  large  enough  to  irradiate  simulta- 
neously both  the  terrestrial  poles. 

The  new  National  Museum  at  Dublin,  if  built  upon  the  plans 
drawn  out  by  Mr.  J.  L.  Robinson,  will  be  a  splendid  and  com- 
modious edifice,  aflbrding  ample  space  for  the  National  Library, 
and  suitable  rooms  for  the  Royal  Irish  Academy  and  other  scien- 
tific bodies. 

Dr.  J.  Burdon  Sanderson,  F.R.S,,  has  been  appointed  to  the 
new  (Wayneflete)  chair  of  Physiology  at  the  University  of 
Oxford. 

Mr.  H.  D.  Valin  accounts  for  the  formation  of  prairies  to  the 
west  of  the  Mississippi  by  the  supposition  that  they  represent 
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ground  which  has  always  been  inundated  or  subjedl  to  periodical 
inundations.    They  rest  generally  on  Silurian  rocks. 

The  Aurora  Borealis  of  November  17th  is  reported  as  having 
been  observed  over  a  great  part  of  Europe,  and  as  having  been 
accompanied  by  striking  ele<5lric  and  magnetic  disturbances. 

M.  G.  Calmels  ('*  Comptes  Rendus  '*)  has  studied  and  described 
the  poison-glands  which  are  found  in  the  skin  of  the  upper  sur- 
face of  the  trunk  and  the  limbs  of  the  toad.  The  skin-glands  of 
the  lower  surface  do  not  secrete  poison. 

M.  E.  Dauwe,  of  Maldeghem,  near  Bruges,  observed  a  lunar 
rainbow  on  Odlober  29th  last. 

Mr.  G.  S.  Gardner,  F.G.S.  ("  Geological  Magazine  ")  chal- 
lenges the  generally  accepted  theory  of  the  permanence  of  oceans 
and  continents  on  the  faith  of  fadls  connected  with  the  distribu- 
tion of  plants  and  of  land-moUusks. 

The  "  Gardeners'  Chronicle  "  gives  an  interesting  account  of 
the  effedls  of  the  stinging  tree,  Laportea  gigas.  The  pain  pro- 
duced by  the  sting  of  a  single  hair  on  the  right  hand  gave  rise 
to  remarkable  symptoms,  the  pain  being  confined  to  the  right 
side  of  the  body  and  being  succeeded  by  a  numbness  and  slight 
paralysis.  Besides  the  pain,  a  sensation  of  losing  the  senses,  or 
rather  of  becoming  insane,  was  experienced.  The  severe 
symptoms  lasted  two  hours  ;  the  spot  pricked  remaining  con- 
stantly painful  for  nearly  a  month  after  being  stung.  There  is 
here  scope  for  research,  both  chemical  and  physiological, — the 
latter  of  course  not  in  this  **  free  "  and  favoured  country. 

M.  Beketoff,  a  Russian  sanitarian,  has  come  forward  as  the 
advocate  of  a  vegetarian  diet.  He  maintains  that,  even  in  Aus- 
tralia, the  number  of  cattle  tends  to  decrease  daily. 

•*  Les  Mondes  "  claims  explicitly  the  discovery  of  the  pulmo- 
nary circulation  of  the  blood  for  Andrea  Cesalpino. 

Dr.  O.  Loew  (*•  Archiv.  f.  d.  ges.  Physiologic  ")  concludes, 
from  a  series  of  recent  investigations,  that  the  unformed  fer- 
ments have  not  been  proved  in  any  case  to  be  other  than 
albumenoids.  The  peptic  and  amylolytic  ferment  of  the  pan- 
creas, and  also  the  diastase  of  malt,  are  albumenoids  of  the 
peptone  charad^er,  and  agree  in  this  respec5t  with  the  papaine  of 
Wurtz. 

According  to  E.  L.  Larkin  (**  Observatory  "),  on  the  i6th  of 
April  last  there  occurred  simultaneously  a  magnetic  storm,  an 
aurora  of  unusual  splendour,  and  an  extraordinary  agitation  in 
the  sun,  iii  spots  having  been  counted  during  the  day. 

At  the  December  meeting  of  the  Entomological  Society  there 
was  exhibited  a  supposed  viviparous  moth  {Tinea) y  sent  by  Dr. 
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F.  Muller,  of  Santa  Caterina,  Brazil.    This  is  the  second  known 
instance  of  viviparity  among  the  Lepidoptera. 

At  the  same  meeting  was  exhibited  a  fig-inse<5l  (Cynips),  re- 
ceived by  Sir  Sidney  Saunders  from  Madagascar.  In  this  species 
the  intermediate  pair  of  legs  is  wanting,  being  represented  merely 
by  a  pair  of  rudimentary  lobes. 

J.  Reinke  ("  Pfluger's  Archiv.")  concludes  that  there  are  no 
galvanic  currents  circulating  in  the  living  vegetable  cell.  This 
is  in  opposition  to  the  view  of  VeUen. 

According  to  Pflug  ("  Centralblatt  Med.  Wissensch,")  pulmo- 
nary disease  with  the  formation  of  tubercle  is  occasioned  by 
microscopic  Actinomyces. 

Prof.  Just  shows  that  the  green  parts  of  plants  under  the  influ- 
ence of  sunlight  have  not  the  power  of  decomposing  carbonic 
oxide  (carbon  monoxide).  On  the  contrary  this  gas  has  an 
injurious  effe<5t  upon  plants,  though  less  decidedly  than  upon 
animals. 

H.  Struckmann  ("Archiv.  f.  Anthropologie  ")  gives  an  inte- 
resting account  of  the  fossil  bones  in  the  "  Rhinoceros  Cavern," 
at  Scharzfeld,  in  the  Harz.  It  contains  the  remains  of  three 
distindl  and  successive  Faunae. 

By  an  oversight  we  omitted  to  notice  in  our  last  issue  the 
death  of  the  eminent  meteorologist  and  seismologist,  Prof. 
Palmieri. 

Prof.  Kolbe  has  proved  experimentally  that  beef,  kept  in  an 
atmosphere  of  carbonic  acid,  remains  sound  and  of  a  natural 
flavour  for  some  weeks.  Mutton,  treated  in  the  same  manner, 
becomes  oflensive  in  about  eight  days. 

In  addition  to  MM.  Faye  and  Him,  Dr.  D.  Tommasi  takes 
objed^ions  to  the  theory  of  Mr.  Siemens  on  the  conservation  of 
the  solar  energy. 

Mr.  St.  George  Stock  pronounces  spiritualism  to  be  **  the 
apotheosis  of  evolution." 

The  Home  Secretary  has,  by  various  orders  under  his  hand, 
altered  the  close  time  for  wild  birds  in  the  following  counties  and 
di8tri(5^s  : — Huntingdonshire,  Liberty  of  Peterborough,  and  Isle 
of  Ely  (in  Cambridgeshire),  so  as  to  be  from  the  15th  of  March 
to  the  31st  of  August,  both  dates  inclusive;  Essex  so  as  to  be 
from  the  15th  of  March  to  the  ist  of  August,  both  inclusive. 
The  statutory  close  time  is  from  the  ist  of  March  to  the  ist  of 
August.  These  orders  will  permanently  supersede  temporary 
orders  to  the  same  effedl,  for  one  year  only,  made  last  year. 
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The  Author  endeavours  to  demonstrate  that  the  atmosphere  of  our  earth  is- 
but  a  portion  of  the  universal  medium  of  space  which  the  earth  has  accumu- 
lated by  its  gravitation.  The  atmosphere  of  the  Sun  is  calculated  on  this- 
basis,  and  it  is  shown  that  the  original  evolution  of  solar  light  and  heat  is  a 
necessary  consequence  of  the  atmospheric  accumulation  due  to  his  gravitation. 

A  continual  supply  of  fresh  solar  fuel  is  further  shown  to  result  from  the 
combined  action  of  planetary  disturbance  and  the  Sun's  motion  of  translation  ; 
and  thus  both  the  origin  and  the  maintenance  of  solar  and  stellar  heat  and 
light  are  explained. 

All  the  details  of  photocpheric  phenomena, — the  spots,  the  faculse,  the 
mottling  ** granulations,"  &c.,  &c.,  follow  as  incidental  consequences;  as  also 
the  prominences,  the  corona,  the  zodiacal  light,  and  the  zones  of  meteors  and 
aerolites. 

The  atmospheres  of  the  planets  are  calculated  on  the  same  basis  ;  and  this 
reveals  a  consistent  explanation  of  the  observed  meteorology  of  the  inferior 
planets,  the  surface  phenomena  and  specific  gravity  of  the  superior  planets,  and 
the  rings  of  Saturn. 

The  phenomena  of  the  nebulae  are  shown  to  be  necessary  results  of  the 
atmospheric  accumulations  of  certain  modifications  of  star  clusters,  or  great 
solar  systemi ;  and  ai  explanation  of  the  conne<^ion  between  solar  phenomena 
and  terrestrial  magnetism  is  suggested. 

The  whole  argument  is  based  upon  kno^n  and  well-established  fad^s,  and 
unaided  by  any  hypothetical  assumptions  of  imaginary  materials  or  forces. 
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I.     NEW    RESEARCHES    ON    CANINE   MADNESS. 

By  Frank  Fernseed, 

MONG  the  sources  of  peril  to  which  mankind  expose 
themselves  rabies,  or,  as  it  is  popularly  called,  canine 
madness,  holds  a  somewhat  exceptional  position :  one 
of  its  worst  features  is  its  uncertainty.    The  cobra  is  always 
dangerous,  and  whenever  we  see  one  we  may  therefore  avoid 
it,  or  kill  it  if  we  have  the  means,  no  man  saying  us  nay. 
If  bitten  we  are  not  left  in  uncertainty,  but  in  a  couple  of 
hours  at  the  most  we  know  the  worst.     Further,  though 
venomous  serpents  do  occasionally  intrude    into    human 
habitations,  yet  we  never  find  them  brought  purposely  into 
public  conveyances.     In  England,  too,  we  are  pradlically 
free  from  the  assaults  of  the  death-snakes ;  for  although  the 
common  viper  (Berus  letalis)  still  occurs  in  our  heaths  and 
woods,  it  is  never  met  with  in  the  streets  of  towns  and  vil- 
l^gps,  or  on  public  roads.     Even  in  its  favourite  haunts  it 
glides  away  at  the  sound  or  the  vibration  of  an  approaching 
footstep.    Thus  the  chances  of  any  person  being  bitten  by 
this  reptile  are  exceedingly  small.     Only  one  fatal  case  is 
known  as  having  occurred  in  Britain  during  the  last  half- 
dozen  years.    But  the  dog,  unlike  the  cobra  or  the  viper,  is 
always  with  us,  and  is  able — under  conditions  far  from  fully 
explored — to  inflidl  a  bite  fully  as  hopeless  as  that  of  any 
serpent.    As  hopeless,  I  say,  but  far  more  distressing,  since 
the  person  bitten,  provided  only  his  skin  has  been  broken, 
does  not  know  for  months — possibly  for  years — whether  he 
may  not  be  suddenly  attacked  with  a  disease  which  has 
hitherto  mocked  all  medical  skill. 
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Nor  is  this  lamentable  consummation  at  all  rare  among 
us.  The  deaths  from  hydrophobia  in  England  and  Wales 
reach  a  yearly  mean  of  35, — a  considerable  number  to  be 
sacrificed  to  the  mere  caprice  of  some  of  our  neighbours. 

I  am  well  aware  that  certain  moralists,  and  a  few  other 
writers  who  might  perhaps  be  styled  mmoralists,  maintain 
that  the  original  cause  of  rabies  must  be  sought  in  confine- 
ment, chains,  and  muzzles.  To  this  assertion  I  am  content 
to  oppose  the  well-known  fa(5l  that  this  disease  is  by  no 
means  uncommon  among  wolves  in  France,  Spain,  and  other 
continental  countries,  and  is  exceedingly  common  among 
jackals  and  pariah  dogs  in  the  East. 

Having  thus  proof  positive  that  increased  liberty  is  no 
remedy,  the  public  may  turn  with  the  greater  interest  to  the 
recent  experiments  which  have  been  undertaken  by  M. 
Pasteur,  with  a  view  to  tracing  the  origin  of,  and  if  possible 
discovering,  the  remedy  for  this  scourge.  I  premise  that 
these  experiments  of  necessity  involve  a  certain  amount  of 
what  is,  in  VicJloria  Street,  shrieked  at  as  "  Vivisection." 
But  even  experimental  research  has  been  so  far  beset  with 
difficulties.  Hitherto  the  saliva  has  been  the  only  matter  in 
which  the  presence  of  the  virus  has  been  aftually  proved ; 
but,  as  M.  Pasteur  remarks,  **  the  saliva,  whether  inoculated 
by  a  bite,  or  by  diredl  injedlion  into  the  cellular  tissue,  does 
not  communicate  the  disease  with  certainty,  and  when  the 
malady  does  appear  it  is  only  after  an  *  incubation  '  of  vari- 
able and  undetermined  length."  Hence  the  results  of 
experimentation  have  been  hitherto  of  little  value.  Had 
M.  Pasteur  been  a  Lord  Chief  Justice  or  a  Maenad  he  might 
have  moralised  on  the  uncertainty  of  "  Viviseftion  "  and 
have  abandoned  the  study  of  rabies  in  despair.  Fortunately 
he  was  a  man  of  Science,  and  as  such  he  adled  on  the  prin- 
ciple that  if  any  method  of  experimentation  gives  doubtful 
results  it  must  be  modified.  He  found  that  the  principal 
seat  of  the  poison  of  rabies  is  the  central  nervous  system. 
Here  it  may  be  obtained  in  a  state  of  purity  and  in  sufficient 
quantity.  Further,  if  this  matter  is  brought  in  contaft  either 
with  the  surface  of  the  brain  or  is  injedled  into  a  vein,  rabies 
is  induced  not  possibly  and  after  the  lapse  of  a  longer  or 
shorter  time,  but  invariably  and  immediately.  Thanks  to 
these  two  observations  the  disease  can  now  be  scientifically 
studied,  and  the  value  of  any  proposed  method  of  treatment 
can  be  rigorously  tested.  The  principal  results  which  M. 
Pasteur  has  formally  obtained,  and  which  he  now  puts  for- 
ward as  fully  established,  are  that  mute  and  furious  rabies — 
or  rather  all  the  forms  of  the  disease — proceed  from  one  and 
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the  same  virus,  and  that  it  is  possible  to  proceed  experi- 
mentally from  either  of  these  types  to  the  other. 

Nothing  is  more  fluAuating  than  the  symptoms  of  canine 
madness.  Each  case  has  some  characters  peculiar  to  itself, 
and  there  are  grounds  for  admitting  that  these  characters 
depend  on  the  points  of  the  nervous  system  where  the  virus 
is  localised. 

In  the  saliva  of  a  rabid  animal  the  virus  is  associated 
with  various  microbia,  and  the  inoculation  with  this  saliva 
may  bring  on  any  one  of  three  kinds  of  death,  viz.,  death  by 
the  new  microbion  which  the  author  has  described  as  the 
salivary  microbion,  death  owing  to  an  extensive  production 
of  purulent  matter,  or,  lastly,  death  by  what  is  commonly 
called  hydrophobia.  Hence  it  will  be  perceived  that  the  bite 
of  a  rabid  animal  is  an  affair  even  more  serious  than  is  com- 
monly imagined,  since  a  triple  danger  has  to  be  encountered. 
I  may  add  that  a  bite  even  from  an  animal  in  a  normal  state  of 
health  is  far  more  to  be  dreaded  than  a  wound  received  from 
any  clean  tool  or  weapon. 

The  rachidian  bulb  of  a  person  or  of  any  animal  who  has 
died  of  rabies  is  always  virulent,  but  the  virus  may  be  also 
found  in  the  whole  brain  or  in  some  of  its  parts,  or  in  the 
spinal  marrow.  The  virulent  matter  taken  from  the  spinal 
marrow  is  quite  as  deadly  as  that  from  the  rachidian  bulb 
or  from  any  part  of  the  brain,'and  the  virulence  persists  un- 
til the  nervous  matter  is  attacked  by  putrefaction. 

Rabies  communicated  by  the  injection  of  the  virulent 
matter  into  the  blood  offers  characters  which  often  differ 
decidedly  from  the  furious  madness  brought  on  by  a  bite,  or 
by  placing  the  virus  in  contaCt  with  the  brain.  Hence  it  is 
probable  that  many  cases  of  so-called  mute  madness  escape 
observation. 

The  author  is  led  to  the  belief  that  in  inoculations  by  way 
of  the  blood  the  spinal  marrow  is  the  part  first  attacked. 
Inoculation  in  a  dog  with  the  saliva  or  the  blood  of  a  rabid 
animal  does  not  always  prove  fatal,  but  such  a  recovery  is 
no  certain  protection  against  the  effeCts  of  a  fresh  inoculation 
with  the  pure  matter  of  rabies,  whether  by  application  to  the 
brain  or  by  injection  into  a  vein. 

M.  Pasteur  has  met  with  cases  of  spontaneous  recovery 
in  dogs  after  the  first  symptoms  of  rabies  had  appeared,  but 
never  after  the  disease  has  reached  its  acute  stage.  He  has 
also  observed  cases  where  the  first  symptoms  had  subsided, 
but  the  disease  had  nevertheless  reappeared  after  a  long 
interval  (two  months)  without  any  fresh  infection.  Under 
such  circumstances  the  acute  symptoms  were  followed  by 
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death  as  in  ordinary  cases.  The  question  may  here  be  raised 
whether  rabies  is  always  fatal  in  wild  animals,  or  whether, 
as  certain  fafts  suggest,  recovery  is  not  uncommon  ?  M, 
Pasteur's  experiments  have  not,  of  course,  shown  whether 
idiopathic  rabies  differs  at  all  in  its  character  from  the 
disease  as  communicated  by  inoculation.  In  one  experi- 
ment, made  in  1881,  three  dogs  were  inoculated.  Two  of 
these  quickly  became  rabid,  and  perished,  whilst  the  third, 
after  having  manifested  the  first  symptoms,  recovered.  This 
last  dog  was  twice  re-inoculated  in  1882,  the  poison  being 
brought  in  contaft  with  the  brain,  but  did  not  become  rabid. 
Here,  therefore,  we  have  a  case  of  the  disease  in  a  mild  form 
proving  a  prevention  against  future  infeftion.  This  result 
M.  Pasteur  considers  the  first  step  towards  discovering  a 
means  of  preservation  from  rabies.  He  possesses  at  present 
four  dogs  which  are  proof  against  the  infedlion,  whatever 
may  be  the  method  of  inoculation  used  and  the  virulence  of 
the  matter;  whilst  other  dogs,  inoculated  with  the  same 
virus,  invariably  perish.  M.  Pasteur  raises  the  question 
whether  these  four  animals  owe  their  impunity  to  sponta- 
neous recovery  from  a  mild  attack  which  may  have  escaped 
observation,  or  whether  they  are  naturally  and  exceptionally 
refradlory  to  the  infeftion  ?  This  question  he  is  now  endea- 
vouring to  decide. 

M.  Paul  Bert  has  also  called  attention  to  some  experi- 
ments on  the  same  subjeft  which  he  made  in  the  years  1878 
and  1879,  and  which  have  been  to  a  great  extent  overlooked. 
He  effeiSted,  on  one  occasion,  the  total  reciprocal  transfusion 
of  the  blood  between  a  healthy  dog  and  one  in  the  height  of 
rabies.  The  former,  though  kept  afterwards  under  observa- 
tion for  a  year,  showed  no  signs  of  madness,  whilst  the 
general  condition  of  the  mad  dog  was  somewhat  improved, 
and  it  survived,  apparently,  forty-eight  hours  longer  than  it 
would  otherwise  have  done. 

M.  Bert  has  also  examined  in  which  of  the  constituents 
of  the  slaver  of  a  rabid  dog  the  virus  is  contained.  This 
slaver  is  a  very  complex  mixture,  containing — in  addition  to 
the  saliva  of  the  parotid,  the  maxillary,  and  sublingual 
glands — the  mucus  of  the  mouth  and  of  the  respiratory 
passages.  To  decide  this  question  he  has  inoculated  series 
of  dogs  with  the  mucus  and  with  the  liquid  expressed  from 
the  different  salivary  glands  of  dogs  killed  in  the  height  of 
rabies.  The  salivas — in  the  strift  sense  of  the  term — have 
never  communicated  rabies,  whilst  the  mucus  from  the 
respiratory  organs  has  done  so,  and  must  be  considered  as 
the  deadly  portion  of  the  slaver.    This  explains  the  great 
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irregularity  in  the  adlion  of  the  bite  of  mad  dogs,  since  one 
bite  may  convey  a  portion  of  the  mucus  into  the  wound, 
whilst  another  may  not. 

In  accordance  with  M.  Pasteur,  M.  Bert  remarks  that  the 
saliva  of  a  mad  dog,  if  it  does  not  communicate  rabies,  may 
still  prove  fatal  by  producing  serious  local  injuries.  Out  of 
fifteen  dogs  inoculated  in  1878  seven  were  attacked  with 
suppurations,  which  in  four  cases  proved  fatal.  Hence  the 
secretions  and  tissues  of  rabid  animals  appear  to  have  septic 
properties  over  and  above  the  special  rabic  virus.  If  the 
slaver  of  a  mad  dog  was  filtered  through  plaster  the  filtrate 
was  found  inoffensive,  whilst  the  residual  solid  matter  com- 
municated rabies. 

In  connection  with  this  disease  there  is  a  question  which 
urgently  calls  for  investigation  in  some  country  where  such 
researches  are  possible.  It  is  said  that  the  bite  of  the 
skunk,  when  the  animal  is  in  its  normal  condition,  invari- 
ably, or  at  least  generally,  brings  on  rabies.  Is  this  a<5tually 
the  case  ?  If  so,  does  this  dangerous  property  extend  to 
the  skunk  of  Java,  or  is  it  peculiar  to  the  American  forms  ? 
Does  idiopathic  rabies  occur  in  any  other  of  the  Mustelidse  ? 
These  questions  are  of  the  greater  importance  as  dogs,  in 
attacking  weasels,  polecats,  &c.,  may  easily  happen  to  re- 
ceive a  bite.  I  have  even  heard  it  asserted  that  rabies  does 
not  originate  among  dogs,  but  is  derived  from  some  animal 
of  the  weasel  group — a  very  hazardous  assertion.  We  do 
not  even  know  whether  this  disease  ever  originates  sponta- 
neously in  any  of  the  Felidae,  Hyaenidae,  or  Ursidae. 

The  recent  investigations  of  MM.  Pasteur  and  Bert  lead 
to  certain  important  conclusions : — 

1.  The  bite  of  a  rabid  animal  is  more  dangerous  than  is 

commonly  supposed,  since  if  it  fails  to  communicate 
rabies  it  may  occasion  other  serious  affedtions. 

2.  The  bite  of  any  animal  not  in  a  rabid  state  has  to  be 

regarded  not  as  a  simple  wound,  but  as  more  or  less 
poisonous,  since  the  saliva  is  always  liable  to  intro- 
duce microbia  into  the  tissues  and  the  fluids  of  the 
animal  or  person  bitten.  This  conclusion  fully  agrees 
with  the  results  of  common  observation. 

3.  The  fadl  that  a  dog  which  has  bitten  any  person  does 

not  itself  die  of  rabies,  or  does  not  even  exhibit  the 
more  marked  symptoms  of  that  disease,  is  no  proof 
that  it  may  not  have  been  slightly  rabid,  and  have 
communicated  the  virus  to  the  person  bitten. 
The  question  will  now  be  asked,  Do  the  recent  studies  of 
M.  Pasteur,  hold  out  aay  promise  of  deliverance  from  the 
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perils  of  canine  madness  ?  It  seems,  per  se,  not  unlikely 
that  a  "  vaccine  "  for  rabies  may  be  discovered,  i.  e.,  a  modi- 
fied virus,  which  if  introduced  into  a  dog  or  any  other 
animal  may  render  it  proof  against  the  effedts  of  an  infected 
bite.  But  should  such  a  safeguard  be  discovered  its  adop- 
tion, in  this  country  at  least,  would  b$  veiy  doubtful.  The 
outcry  raised  by  the  Anti- Vaccinationists,  and  in  general  by 
the  "  Anti  "  portion  of  the  public,  would  be  truly  deafening. 
It  has  been  already  shown  that  much  of  the  evil  might  be 
practically  done  away  with  by  the  simple  expedient  of  nip- 
ping off  the  points  of  the  teeth  of  dogs,  so  as  to  render  the 
penetration  of  the  skin  less  likely.  But  the  dog-worshippers, 
who  are  the  very  heart  of  the  Bestiarian  movement,  object, 
and  their  outcries  carry  more  weight  than  do  considerations 
of  public  safety. 
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II.    THE    BIRTH    AND    EVOLUTION    OF    THE 

SOLAR    SYSTEM. 

Translated  from  pages  113  to  132  of  "Gedanken** 
(1857,  Philadelphia!  published  by  Thomas), 

By  0.  Reichenbach. 

Introductory  Letter  to  the  Editor. 

HE  doubts  raised  in  Prof.  Klinkerfues's  criticism  of 
**Two  Planets  beyond  Neptune"  ("Journal  of  Science" 
for  June,  1882)  against  the  nebular  theory  as  applied 
by  Laplace  to  the  solar  system,  and  the  objections  of  Judge 
Stallo  in  his  "  admirably  written  "  "  Concepts  and  Theories 
of  Modem  Physics,"  made  me  think  of  putting  before  your 
readers  the  exposition  of  a  theory  which  neither  fully  adopts 
nor  rejedls,  but  modifies  and  brings  into  a  more  definite  shape, 
that  of  Laplace. 

When  "  it  is  not  the  purpose  "  of  Judge  Stallo  "to  discuss 
the  merits"  "  of  the  meteoric  theory  in  detail,  or  to  express 
an  opinion  as  to  its  soundness  and  sufficiency,"  but  he  yet 
thinks  it  "  to  stand  in  favourable  contrast  to  the  nebular 
theory/'  I  beg  him  to  consider  that  a  nebula  is  a  gathering 
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of  infinitesimal  meteors,  and  that  the  nebular  theory  does 
not  exclude  the  formation  and  absorption  of  larger  meteors 
by  a  nebular  system  in  formation  or  formed,  and  that  the 
*'  meteoric  theory  "  is  a  vague  inordinate  assertion,  but  no 
theory  at  all.  I  had  almost  given  up  my  intention,  when  it 
was  revived  by  some  passages  in  the  Anniversary  Address 
(1882)  of  Dr.  William  Spottiswoode  to  the  Royal  Society. 
He  said—"  On  September  17th  an  observation  apparently 
unique  in  the  history  of  Astronomy  was  made  by  Mr.  Gill 
at  the  Cape,  who  watched  the  comet  right  up  to  the  sun's 
limb.  •  •  •  It  could  not,  however,  be  detedled  in  the  sun,  and 
this  circumstance  of  appearing  neither  bright  nor  dark  when 
in  front  of  the  sun  appears  to  suggest  a  very  small  substan- 
tiality or  great  separation  of  the  cometary  matter." 

The  comet  reappeared  with  a  nucleus,  or  with  more  than 
one  nucleus ;  the  mere  insubstantiality  and  division  could 
therefore  not  have  been  the  sole  cause  of  its  imperceptibility, 
— the  refraftion  of  light  inside  the  extended  and  increased 
atmosphere  on  the  night  side  of  the  nucleus  diminishing  in 
size  would  be  in  itself  an  auxiliary  reason,  but  the  sentence 
*'  The  water  of  the  ocean  is  continually  decomposed  at  the 
limits  of  the  atmosphere,  passing  into  new  combinations 
again  changing  in  the  course  of  its  return :  this  ele<^ro- 
magnetic  process,  going  on  around  the  sun  on  a  grand  scale, 
exists  around  the  planet  in  a  small  way"  ("On  some  Proper- 
ties of  the  Earth,"  p.  318)  may  well  apply  to  a  comet  near  the 
sun.  At  all  events  the  comet  has  presented  to  various  ob- 
servers appearances  and  phases  the  interest  in  which  may 
perhaps  procure  some  attention  from  your  readers  for  the 
following  development  theory  of  the  solar  system. 

Dr.  Spottiswoode  also  said — "  Nor  must  I  omit  mention 
of  Dr.  C.  W.  Siemens's  bold  and'original  theory  of  the  con- 
servation of  the  solar  energy,  which  has  already  given  rise 
to  so  much  discussion.  It  will  be  sufficient  for  me  here  to  say 
that  upon  the  questions  therein  raised  the  last  word  has  been 
by  no  means  said  ;  and  that  whether  the  theory  be  ultimately 
established,  or  whether,  like  a  phoenix,  it  shall  hereafter  give 
rise  to  some  other  outcome  from  its  own  ashes,  it  will  ever  be 
remembered  as  having  set  many  adtive  minds  at  work,  and 
will  always  have  a  place  in  the  history  of  Solar  Physics." 
Dr.  Spottiswoode  attributes  to  the  theory  a  novelty  it  cannot 
claim,  as  he  may  see  from  a  letter,  "  The  Sun,"  in  the 
"  Engineer  "  of  February  26th,  1869,  where  the  views  ex- 
pressed with  regard  to  the  maintenance  of  the  "  solar 
energy  "  differ  only  in  this,  from  those  of  Dr.  Siemens's 
theory,  that  they  distinguish  bet\yeen  the   a(^ion  of  the. 
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individual  sun  with  an  atmospheric  limitation  and  the  inter- 
adlion  of  the  various  bodies  of  the  whole  solar  system. 
The  exaggerating  way  of  putting  the  theory  Dr.  Spottis- 
woode  may  find  in  "  On  some  Properties  of  the  Earth  " 
(1880) : — "  We  cannot  consider  the  heat  emitted,  whatso- 
ever may  be  the  manner  and  kind  of  its  development  and 
nature,  as  merely  the  produ(5l  of  the  sun,  and  as  being  an 
arbitrary  quantity  independent  of  the  solar  system ;  we 
might  rather  compare  the  sun  to  a  furnace,  consuming  the 
smoke  and  gases  its  heat  sets  free,  to  feed  its  own  fire  and 
luminary,  and  to  assist  in  the  process  of  redudlion — a  meta- 
phor  which  I  do  not  intend  to  introduce  here  as  a  hypo- 
thesis." 

The  **  adlive  mind "  which  enters  into  the  spirit  of  my 
"  development  theory  "  may  learn  that  there  is  a  difference 
between  a  system  forming  and  formed,  and  that  the  process 
of  maintenance  of  what  we  may  call  the  seasonal  energy  of 
either  planet  or  sun  is  to  be  distinguished  from  the  more 
permanent  life  process  of  the  system. 

Translation. 

Although  in  the  important  distribution  of  planets  general 
qualities  of  absolute  magnitude,  density,  depression,  velocity 
of  rotation,  and  absence  of  moons  show  themselves  as  de- 
pendent from  their  solar  distances,  half  the  great  axes  of 
their  orbits,  yet  this  dependency  in  each  of  these  groups  is 
not  to  be  maintained.  We  know  for  the  present,  as  I  had 
occasion  to  remark,  of  no  inward  necessity,  of  no  mechanical 
law  of  Nature,  which,  like  the  beautiful  law  that  connedls- 
the  squares  of  the  times  of  revolution  and  the  cubes  of  the 
great  axes,  might  represent  the  elements  named  in  each 
group  of  planetary  bodies  as  dependent  from  their  solar 
distances. 

If  Mercury,  the  planet  nearest  the  sun,  is  the  most  dense, 
six  or  eight  times  so  as  some  of  the  farther  ones,  Jupiter, 
Saturn,  Uranus,  Neptune,  the  series  proves  very  irregular  in 
Venus,  Earth,  Mars,  or  in  Jupiter,  Saturn,  and  Uranus. 
The  absolute  magnitude  increases,  as  Kepler  already  pointed 
out,  with  the  distances  in  general,  not  in  particular.  Mars 
is  smaller  than  the  Earth,  Uranus  smaller  than  Saturn, 
Saturn  smaller  than  Jupiter,  and  they  are  succeeded  by  a 
host  of  planets  too  small  for  exaft  measurement.  The  velo- 
city of  rotation  generally  increases  with  distance,  but  it  is 
with  Mars  slower  again  than  with  the  Earth,  with  Saturn 
slower  than  with  Jupiter. 
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The  world  of  bodies  and  forms  is  in  the  enumeration  of 
its  proportions  to  be  represented  as  a  fa<5t,  as  existent  and 
real,  not  as  an  objedt  of  intelledtual  conclusions,  not  of  a 
connexion  discovered  in  its  causes.  No  general  law  has 
been  found  here,  neither  for  the  celestial  spaces,  nor  for  the 
Earth  in  the  site  of  culminating  mountain-chains,  or  in  the 
shape  of  continents.  They  are  adls  of  Nature,  born  from 
the  confiidl  of  manifold  conditions  of  proje<5ting  and  attradling 
forces  to  us  unknown.  We  step  here  with  strained  and  un* 
satisfied  curiosity  in  the  unexplored  empire  of  the  becoming. 
— (Alexander  von  Humboldt.) 

As  socially  we  strive  for  legality,  «o  we  presume  it  every- 
where in  Nature.  Kepler's  sagacity  remarked  that  strange 
chasm  between  the  planetary  distances.  Lagrange  pro- 
claimed, with  his  authority  as  mathematician,  that  the 
density  of  planets  increases  with  distance.  Descartes  had 
his  theory  of  vortices  ;  Newton's  views  told  with  charadler- 
istic  reserve ;  Leibnitz,  Franklin,  and  above  all  Laplace, 
formed  their  theory  with  more  regard  to  Nature  and  Me- 
chanics; Kant,  Oken  failed  by  profusion  of  ideas.  Every 
philosopher,  mathematician  or  not,  high  or  low,  ancient  or 
modern,  has  meditated  about  order  in  Nature. 

I  have  tried  to  trace  these  laws.  I  am  no  mathematician, 
not  possessed  with  the  analytical  power  of  some  to  give  to 
my  thoughts  that  decisiveness  of  formulae,  often  ill-founded, 
nor  with  the  philosophical  profundity  of  others ;  but  re- 
fraining imagination,  shaping  my  conclusions  with  the  pre- 
caution of  him  who  does  not  feel  himself  strong  in  the 
possession  of  knowledge,  instrument,  and  reputation,  I  reach 
maybe  at  truth  by  logic. 

The  probability  of  a  central  sun,  bright  or  dark,  has  been 
suggested  ;  it  is  an  explanation  too  eager  for  explaining.  I 
deny  this  proposition.  Indifferent  how  far  we  may  recede 
with  sun  round  sun,  a  central  sun  contradicts  our  concept  of 
the  immeasurable ;  it  is  a  beginning,  a  fixed  point  from 
which  Archimedes  might  lift  creation  from  its  hinges ;  it 
would  be  a  centre,  in  the  infinite  there  is  none.  The  idea  of 
the  infinite  and  eternal  is  necessary,  therefore  true  ;  there  is 
something  of  which  we  must  confess,  with  Schiller,  **  What 
the  mind  of  the  mindful  cannot  see,  a  childlike  heart  in  its 
simplicity  does  find.**  If  we  examine  only  what  is  nearer, 
we  do  not  know  where  we  arrive,  but  we  advance. 

We  shall  not  meditate  if  our  sun  revolves  round  another 
sun,  it  cannot  escape  existing  influences  ;  if  it  migrates  from 
or  to  other  systems  which  be  the  path  of  the  individual  be- 
tween individuals.    It  has  not-  always  been  what  it  is ;  it 
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had  its  process  of  generation  and  growth,  like  man  and 
worm ;  but  the  aft  of  engendering — of  something  out  of 
nothing — touches  on  what  we  cannot  comprehend. 

We  see  the  nebulae  of  the  heavens ;  they  are  resolved 
into  stars  by  the  telescope.  "  Telescopes  and  microscopes 
sometimes  confuse  pure  reason;  one  is  contented  to  find 
grubs,"  says  Goethe.  On  earth  there  also  are  nebulae ;  they 
condense  to  drops ;  a  similar  process  exists  in  space, — we 
see  it  pass.  An  atom,  we  are  told,  is  the  beginning  of  man, 
two  excentric  atoms  perchance ;  why  not  of  sun  and  planets  ? 
sucking  nutrition  from  a  fog  growing  round  them,  becoming 
something  from  nothing. 

Two  central  oppositions  at  least  this  nebula  must  contain ; 
they  are  unequal,  for  they  sprung  from  an  inequality  ;  they 
revolve  more  or  less  regularly, — revolving  they  advance ; 
they  received  movement  as  they  received  existence;  they 
are  through  that  which  was;  without  movement  they 
cease. 

We  will  rest  in  this  mystic,  yet  true,  circle,  out  of  which 
we  cannot  step ;  we  have  only  to  inform  ourselves  about 
those  ordinances  of  gravity  which  must  connedt  and  rule,  in 
those  relations  of  masses,  distances,  densities,  velocities, 
inclinations,  and  excentricities.  Manifold  contradictions 
seem  to  mark  themselves  under  comparative  examination  of 
our  planetary  system. 

I  do  not  pretend  that  what  I  find  is  always  corredt  and 
complete  in  all  its  details,  but  I  am  convinced  that  it  is  true 
in  principle  and  method. 

To  meet  criticism  beforehand  I  mention  the  series  of  pla- 
netary distances  by  Titius  (Bode's  law),  derived  from  Kepler ; 
it  is  an  accord  falsely  taken  in  what  there  is,  without  theo- 
retical foundation  and  explanation,  but  it  attracts  our  at- 
tention. It  has  been  said  that  the  series  does  not  entirely 
agree  with  reality.  That  should  be  the  last  objeftion. 
Where  is  there  a  law  without  cause  of  disturbance  in  itself  ? 
How  many  irregularities  have  been  discovered  in  the  motion 
of  heavenly  bodies,  and,  because  nevertheless  the  law  was 
believed  in,  one  sought  after  reasons  for  these  irregularities 
and  often  found  them :  sometimes  not  yet  found  them,  some- 
times pretended  to  have  found  them.  If  we  have  reason  to 
believe  in  a  principle,  apparent  contradiftions  shall  not  induce 
us  to  reje<5l  it  forthwith,  but  to  trace  those  contradidlions  to 
their  sources,  and  our  principle  may  come  forth  stronger 
than  before  from  doubt  and  contest. 

I  shall  at  first  make  some  concessions  to  probability,  but 
we  are  taught  to  consider  it  as  a  law.  Observation  gived  the. 
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degree  of  probability ;  do  we  succeed  to  foretell  events,  pro- 
bability increases  to  certainty. 

Since  a  comet  was  seen  to  divide,  such  possibility  cannot 
be  doubted.  I  have  demonstrated  which  shape  rotation  gives 
to  a  spheroid.  Let  our  Earth  be  carried  nearer  the  Sun  by 
great  excentricity  of  orbit,  this  new  excentricity  must  be 
connedled  with  a  process  of  dissolution  and  condensation 
different  from  the  adlual  one.  The  distribution  of  surface 
io  continents  and  seas  is  disturbed ;  the  earth  alters  the 
excentricity  of  its  shape.  As  it  gets  nearer  the  sun»  pressure, 
polar-ward  undulation,  condensation  jncrcases ;  dissolution 
is  likewise  augmented,  and  with  it  the  effedl  of  centrifugal 
force  which  carries  matter  to  the  equator.  Thus  a  tendency 
to  more  rapid  and  to  slower  rotation  is  developed, — a,  ten- 
dency of  the  one  part  to  make  the  slower  rotation  more 
rapid,  and  of  the  other  part  to  make  the  more  rapid  rotation 
slower.  In  this  a<5tion  and  reaction  of  different  strata  the 
interior  condenses,  the  exterior  dissolves,  the  fluid  increases, 
the  interior  still  possesses  part  of  acquired  velocity  of  rota- 
tion, the  fluid  part  undercuts  the  solid  with  its  small  axis, 
as  if  an  increased  retarding  sea  suddenly  poured  under  and 
uplifted  Asia,  America,  the  whole  solid  surface,  which 
pressing  forward  were  thus  together,  and  divided  cast  off  by 
the  nucleus,  the  boiling  vapours  rushing  between.  The  dis- 
solved materials  press  each  other,  coagulate,  surrounded  by 
liquid  and  gas. 

I  should  try  in  vain  to  follow  the  process  of  planetary 
rupture  in  a  descriptive  manner.  The  enumeration  of  simple 
effedts  of  gravity,  the  development  of  some  proportions,  is 
not  only  more  demonstrative,  but  also  more  comprehensive, 
than  (o  introduce  gravity  in  all  its  multifarious  metamor- 
phoses,— heat,  magnetism,  eleftricity,  light, — which  enliven 
the  picture,  attradl  imagination,  but  prejudice  intelligibility, 
and  carry  belief  and  disbelief  with  them. 

There  exists  in  the  planetaiy  distances  an  interval  which 
early  and  often  attracted  the  attention  of  ''  conjectural  as- 
tronomy." Examined  more  closely,  indifferent  if  in  conse- 
quence of  an  error  in  a  star  catalogue  or  of  the  intelleAual 
motive  of  a  fantastic  hunt  after  law,  it  was  found  to  embrace 
a  host  of  planet  dwarfs  moving  in  intricate  orbits. 

As  there  can  be  no  certainty,  a  priori,  we  shall  put  down, 
without  pretension  to  accuracy,  the  farther  limit  of  the  zone 
of  the  asteroids  at  680  solar  radii  from  the  sun.  Likely  that 
we  do  not  know  all  planets,  but  those  largest  in  mass,  an4 
therewith  the  whole  mass  approximatively.  Including  some 
to  be  founds  making  another  supposition,  I  put  down  the . 
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planetary  mass  at  i-68oth  of  that  of  the  sun  ;  it  amounts  to 
the  so-manyth  part,  as  the  sun  is  its  own  radii  distant  from 
the  farther  limit  of  that  zone  which  is  designated  as  "  sepa- 
rating contradls." 

The  body  exists  by  opposition,  for  by  it  density  exists, 
which  like  all  qualities  is  comparative.  Suppose  the  whole 
planetary  mass  at  this  distance  of  680  solar  radii  from  the 
centre  of  gravity  of  the  sun,  without  regard  for  the  present 
that  it  must  also  extend  away  from  the  sun  or  this  zone. 
Imagine  the  sun  dissolved,  reaching  there,  and  both  bodies 
of  like  density.  Those  two  nebulae  with  incipient  nuclei, 
those  vapour  atmospheres,  touch  each  other,  flowing  in  one. 
There  is  no  reason  that  their  mean  density  should  differ ; 
their  distance  is  proportional  to  their  masses,  divided  by  the 
square  of  distances,  if  we  call  distance  the  distance  of  the 
surface  of  the  one  from  the  centre  of  gravity  of  the  other. 
The  difference  of  density  can  only  result  from  the  variety  of 
motions,  and  the  development  of  this  variety  of  motions  we 
have  to  find. 

The  radii  of  these  equally  dense  nebulae  with  incipient 
nucleus  (atom)  are  to  each  other  as  the  cubic  roots  of  their 
masses, — consequently  the  radius  of  the  planetary  mass  is 
to  that  of  the  sun  as  i  to  878,  or  roundly  8*8.  Motion  there 
must  be ;  it  depends  on  the  relation  of  masses,  and  the 
original  existence  of  motion  decides  the  relation  of  masses : 
these  are.  correlates ;  we  have  only  to  find  what  is  and  how 
it  is. 

This  planetaiy  mass  revolves  round  the  sun,  because 
motion  develops  itself  into  regular  rotation.  With  which 
velocity  does  it  move  ?  with  the  same  mean  one  with  which 
a  planet  would  move  there — about  54  Paris  feet  in  the 
second.  Translation  is  consequent  on  rotation ;  the  con- 
verted sides  repulse,  the  averted  ones  attra(5t  each  other,  as 
I  proved.  A  point  under  the  equator  of  this  planet  would 
then  move  in  its  rotation  through  about  54,000  Paris  feet  in 
a  second,  if  such  planet  were  of  equal  density  with  the  sun 
moving  at  a  distance  of  680  solar  radii.  The  rotatory  adlion 
cannot  be  more  rapid,  only  slower  than  the  translatory  one, 
than  the  quantity  of  motion  obtained  at  all,  and  there  is  no 
reason  that  it  should  be  less,  as  the  densities  of  both 
bodies  are  equal,  the  distances  their  radii,  the  sun  the  larger 
one. 

The  velocity  of  motion  is  a  gradual  result  of  opposing 
masses.    A   planet  thought  possible  to  glide  on   the  sur- 
face of  the  aAual  sun  would  move  through  1,400,000  PariS' 
feet  in  a  6econd.;   consequently  on  the   surface   of  that. 
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planetary  body  of  1-680  mass  of  equal  density  through 

i.40o.oooV(  V^68o)  ^  ^.40o.oooV8-8  ^  ^g  j^^^^ 

v68o  8-8  X  v(8'8)  ' 

But  the  planetary  mass  did  not  have  this  density  at  the 
time ;  the  solar  mass  could,  notwithstanding  its  680'  times 
inferior  density,  produce  a  velocity  of  54,000  feet  next  to  its 
surface,  for  its  centre  of  gravity  was  at  a  very  little  different 
distance  then,  as  now,  from  the  point  of  motion.  The 
planetary  mass  also  was  680'  times  less  dense ;  its  radius 
was  not  i-8'8  of  the  present,  but  of  the  then  existing  solar 
radius ;  it  measured  77*3  of  the  aftual  solar  radii.  The 
.velocity  which  this  mass  was  able  to  give  to  a  nciass  at  its 
surface  was — : 

160  000-^54^^^6200  feet 
v68o  8-8 

in  a  second,  which  is  still  pretty  near  the  velocity  of  a  point 
under  the  equator,  of  the  sun  in  the  revolution  round  its 
axis.  The  time  of  a  whole  revolution  then  was  so  much 
slower  as  the  radius  was  longer ;  as  the  sun  gradually  at* 
tained  to  its  present  density  the  time  of  one  revolution 
decreased ;  the  distance  run  through  in  a  certain  time  by  a 
point  of  the  surface  remained  the  same. 

Founding  our  structure  on  some  remarkable  but  indefinite 
premises,  we  obtained  conclusions  which  prove  that  the 
rotary  velocity  of  the  sun  is  nothing  accidental,  and  that 
the  planetary  one  is  only  altered  by  division  of  mass.  We 
have  gained  the  starting-point  of  the  process.  We  shall 
consider  if  further  deduftions  strengthen  the  probability  that 
our  supposition  was  corredt. 

Which  was  the  centrifugal  force  on  the  surface  and  at  the 
equator  of  the  sun  ?    Not  as  now — 

^3- ,  but , 

77*3  X  680  77-3 

and  which  at  the  surface  of  the  planetary  mass  is — 

77-3 


I    ' 


which  means  it  became  under  the  equator  77*3  times  greater 
than  gravity. 

By  the  thus  resulting  continuous  separatory  thrust  the 
planetary  mass  could  not  simply  dissolve,  but  it  had  to 
exercise  its  efifeA  against  the  sun  and  away  from  it,  as  the 
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suiiy  too,  affe<5ted  by  its  motion  the  planetary  mass  ;  there 
was  down  and  up  undulation,  a  process  which  formed  the 
central  part  of  the  planet  in  a  revolving  evolution  cycloid,— 
that  is  the  most  descriptive  expression, — and  gave  it  besides 
conical  elongations,  polar  axes,  points  of  concentration, 
polar  regions. 

I  call  the  solar  radius  R,  the  aftual  one  r,  R  =  68on 
The  planetary  distances  in  r  are,  r  being  the  natural  foot- 
rule  which  we  must  apply,  y= 96,350  geographical  miles 
(fifteen  to  a  degree). 

Mercury  ...  8y6r  Jupiter  ...  my  r     Uranus  ...  4012^ 

Venus      ...156    „  Saturn   ...  2047  „     Neptune...  6447  „ 

Barth       ...214    „  A     9050  „ 

Mars        ...326    „  B     16560  „ 

The  centrifugal  force  of  the  planet  exceeded  attra<5tion 
77*3  times;  it  repulsed  the  solar  mass,  which  is  680  times 
larger. 

680     8-8^    ^^^^' 

sh'ghtly  less  than  the  distance  of  Mercury.  The  centrifugal 
force  of  the  sun  was  i-77'3  we  should  conclude  ;  it  repulsed 
the  planetary  mass,  which  is  i-68o  of  the  solar  mass, — 

^  =  8-8 
77"3 

of  the  then  planetary  radii,  consequently  to  1360  r  distance. 
But  we  have  to  deal  not  with  a  point,  but  with  a  body  on 
whose  dimensions  the  applied  force  produces  unequal  efFedts, 
—  moreover,  with  a  body  whose  centrifugal  force  exceeds  its 
gravity,  which,  as  it  recoils,  melts  under  way,  which  at  the 
same  time  continually  revolves,  throws  its  mass  forward  and 
backward,  and  leaves  it  behind  as  itself  moves  off,  which 
stretches  itself,  which  with  its  extension  alters  the  translatory 
and  rotary  velocity  of  its  strata,  which  rebounds  from  the 
sun  but  at  the  same  time  is  re-attra(5ted  towards  it,  which  is 
an  elastic  body  from  which  the  sun  concentrating  recedes, 
as  the  planet  before  the  sun.  Step  by  step  we  must  go  with 
this  column  of  matter,  whose  axis  of  rotation  measures  only 
1-17*6  of  its  axis  of  central  extension. 

(To  be  continued.) 
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III.    ON    ARTIFICIAL    LIGHT. 
By  An  Old  Technologist. 

F  we  compare  the  present  times  with  the  past  we  find 
in  no  respe(5t  a  more  utter  contrast  than  in  artificial 
light.  There  is  firstly  a  great  change  in  its  quantity. 
In  the  proudest  days  of  classical  antiquity,  just  as  amidst 
the  barbarism  of  the  Middle  Ages,  people  of  all  sorts  and 
conditions  appear  to  have  utilised  the  natural  light  of  day 
to  a  much  greater  extent  than  do  we.  Noon,  the  culmina- 
ting point  of  the  sun,  was  approximately  the  middle  of  men's 
working  and  waking  hours.  Little  or  no  daylight  was  spent 
in  sleep,  and,  conversely,  but  little  of  the  hours  of  darkness 
was  devoted  to  work  or  amusement,  or  any  kind  of  a(5tivity. 
It  is  quite  outside  of  my  business  to  trace  the  gradual 
changes  which  have  brought  about  an  entire  divorce  between 
the  conventional  and  the  astronomical  meaning  of  the  terms 
morning  and  evening.  I  may,  however,  briefly  glance  at  the 
principal  causes  which  have  led  to  this  social  revolution. 
Foremost  must  rank  the  spread  of  civilisation,  or  rather  of 
luxury,  to  countries  situate  under  a  high  latitude  and  having 
a  cold  climate. 

In  the  regions  bordering  on  the  Mediterranean  the  day- 
light, even  in  winter,  lasts  long  enough  for  the  inhabitants 
to  get  through  a  reasonable  sufficiency  of  work.  Early 
rising,  too,  in  all  but  exceptional  seasons,  is  there  pleasant. 
With  us  the  daylight  during  at  least  four  months  of  the  year 
is  insufficient  for  the  purposes  of  business.  The  mornings, 
too,  except  in  summer,  are  damp  and  raw,  and  only  men  of 
exceptional  vigour  are  found  rising  early  from  choice.  The 
habits  of  late  rising  and  of  working  by  artificial  light  having 
once  been  formed,  these  praftices  have  gone  on  extending. 

Another  reason  for  turning  night  into  day  is  the  greed 
connedled  with  the  organisation  of  modern  society,  which 
forces  almost  every  man  to  devote  more  and  more  of  his 
time,  as  well  as  of  his  energies,  to  the  mere  earning  of  a 
livelihood.  The  day  is  not  considered  long  enough  for  work, 
and  the  only  time  left  to  the  many  for  recreation,  or  even 
for  thought,  is  the  night.  Hence  we  need  wonder  little  that 
England,  as  the  focus  of  industrial  greed,^  should  be  the 

*  Other  nations  are  fast  following  our  example. 
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most  given  to  late  hours.  It  is  singular  that  among  the 
points  which  the  advocates  of  thrift  systematically  overlook 
the  excessive  outlay  for  artificial  light  should  be  included. 
Would  we,  or  could  we,  once  more  make  noon  the  middle  of 
the  day  we  should  compass  an  annual  economy  of  some 
millions  sterling. 

As  regards  the  modes  of  production,  artificial  light  has 
undergone  changes  no  less  striking  than  those  which  have 
affeAed  its  quantity,  and  to  these  it  may  be  useful  to  advert, 
in  view  of  the  still  further  revolution  which  is,  so  to  speak, 
at  our  very  doors.  A  hundred  years  ago  the  art  of  lighting 
up  private  houses,  public  buildings,  and  streets  had  made 
but  doubtful  progress  since  the  days  of  the  Caesars.  In  the 
majoi  ity  of  houses  a  single  candle,  made  of  soft  tallow  and 
requiring  frequent  snuffing,  was  the  only  light  in  a  sitting* 
room.  People  in  good  circumstances  used  the  "  mould," 
made  of  a  purified  tallow  and  having  a  better  appearance, 
though  not  giving  a  more  powerful  light,  and  needing  the 
use  of  the  snuffers.  To  have  two  such  candles  on  the  table 
was  thought,  even  in  the  first  quarter  of  the  present  century, 
a  proof  either  of  wealth  or  of  extravagance.  Among  per- 
sons of  high  station  wax  candles  were  in  use  on  especial 
occasions,  and  were  carefully  extinguished  when  no  longer 
needed. 

Lamps  were  never  in  former  days  as  much  used  in  England 
as  on  the  Continent.  They  were  generally  confined  to  work- 
shops, warehouses,  passages,  stables,  &c.,  where  a  candle 
might  be  extinguished  or  made  to  **  run  "  by  the  force  of  the 
wind.  In  such  localities  they  were  commonly,  like  the 
street-lamps,  fed  with  whale-  or  seal-oil,  and  gave  out  a  very 
unpleasant  smell. 

An  important  part  in  open-air  lighting  was  played  by 
torches  or  links,  objedts  which  have  now  disappeared  from 
daily— .or  rather  nightly — life,  but  which  undergo  a  tempo- 
rary resurreiflion  in  times  of  dense  fog.  As  a  curious  sur- 
vival may  be  noticed  the  gigantic  extinguishers  still  to  be 
seen  attached  to  the  front  gates  of  some  mansions  in  London. 
Into  these,  when  the  occupants  of  the  carriage  had  alighted, 
the  footmen  thrust  their  torches. 

The  first  great  change  in  artificial  light  was  the  common 
.  introduftion  of  gas.  This  invention,  after  having  survived 
alike  the  usual  opposition  which  every  novelty  has  to  en- 
counter and  the  somewhat  exaggerated  praises  of  its 
admirers,  has  been  found  lacking  in  not  a  few  points  of  im- 
portance. We  are  told,  with  technical  truth,  that  gas  is 
cheaper  as  a  source  of  light  than  oil,  tallow,  &c.    But  there 
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is  here  a  praAical  fallacy.  The  light,  e.g.^  of  a  candle  or  a 
lamp  is  thrown  full  upon  the  objedls  to  be  illuminated, 
leaving  the  rest  of  the  room  comparatively  obscure.  Gas, 
except  when  conveyed  by  means  of  a  flexible  pipe  to  a  mov- 
able table-burner,  is  burnt  in  the  upper  part  of  the  room, 
and  illuminates  the  ceiling  and  the  walls  quite  as  much  as 
the  books,  papers,  &c.,  on  the  table  for  which  it  is  chiefly 
wanted.  It  is  doubtless  true  that  for  i^d,  we  may  obtain  as 
much  light  with  gas  as  we  could  with  colza  oil  burnt  in  a 
solar  lamp  for  z^d.  But  if,  as  is  generally  the  case,  we  have 
to  produce  at  least  three  times  as  much  light  with  gas  as 
with  an  oil-lamp,  in  order  to  read  or  work  with  equal  ease, 
the  economy  disappears.  I  think  the  experience  of  every 
man  who  has  introduced  gas  into  his  house  will  be  that  he 
is  out  of  pocket  by  the  change.  He  obtains  more  light  than 
he  did  from  lamps,  but  not  where  it  is  most  wanted. 

Another  defe(5l  of  gas  as  a  source  of  light  is  its  unsteadi- 
ness. Theoretically  it  may  be,  perhaps,  possible  to  make 
gas  burn  with  a  perfe(5lly  steady  flame ;  pradlically  speaking 
this  desideratum  is  not  reached.  If  the  flame  of  a  gas-jet, 
of  whatever  constru(5lion,  is  carefully  watched  it  will  be 
found  constantly  flickering.  The  effedls  of  this  unsteadiness 
are,  in  the  long  run,  exceedingly  irritating  to  the  eye. 

A  third,  and  perhaps  more  important,  shortcoming  lies  in 
the  produ<5ls  of  the  combustion  of  gas,  which  are  of  course 
emitted  into  the  atmosphere  of  the  room.  Among  these 
must  rank  sulphurous  acid,  which  in  contadl  with  the  moisture 
of  the  air  passes  gradually  into  sulphuric  acid,  and  has  an 
injurious  adlion  upon  pidlures,  wall-paper,  the  bindings  of 
books,  &c.  Ethylene  is  probably  never  entirely  absent 
among  the  produdls  of  the  combustion  of  gas.  The  amount 
of  watery  vapour  and  carbonic  acid  is  also  excessive.  Hence, 
except  there  is  special  provision  for  ventilation  at  the  level 
of  the  ceiling,  the  atmosphere  of  a  room  lighted  brilliantly 
with  gas  becomes  most  oppressive,  and  persons  much  ex- 
posed to  it  suffer  from  headache  and  languor.  This  is  the 
case  with  visitors  to  our  theatres,  few  indeed  of  which  are 
even  tolerably  ventilated.  Still  worse  is  it  the  case  with  the 
assistants  of  certain  drapers,  &c.,  who  are  obliged  to  work 
by  artificial  light  every  evening  save  Sunday  from  4  to  9,  10, 
and  in  some  cases  even  11  p.m.  The  nature  of  the  atmo- 
sphere in  these  shops  may  be  guessed  from  the  quantity  of 
moisture  which  may  be  seen  runnning  down  the  insides  of 
'the  window-panes  on  a  cold  evening.  The  carbonic  acid 
given  oif  must  reach  a  correspondingly  abnormal  pro- 
portion, 

VOL.  v.  (third  sbribs).  a 
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A  further  disadvantage  is  the  quantity  of  heat  generated 
by  the  use  of  gas  as  an  illuminant.  I  will  admit  that  there 
are  in  our  climate  very  few  weeks  in  the  year  in  which  heat, 
per  sCf  can  be  regarded  as  a  nuisance.  But  heat,  like  light, 
may  be  produced  and  applied  in  the  wrong  place.  If  we 
consider  the  tendency  of  heated  air  to  rise  upwards,  we  shall 
see  that  the  sources  of  heat  should  be  placed  as  low  as 
possible.  In  a  room  lighted  with  gas  this  arrangement  is 
reversed.  Up  aloft  is,  so  to  speak,  a  stagnant  lake  of  hot 
air  in  which  the  heads  of  the  inmates  are  plunged,  and  are 
further  heated  by  radiation  from  the  ceiling  and  the  upper 
parts  of  the  walls.  At  the  bottom  the  air  is  cold.  I  have 
observed  a  difference  of  9°  F.  between  the  temperatures  of 
such  a  room  near  the  ceiling  and  near  the  floor  respe<5tively, 
and  I  have  reason  to  believe  that  there  are  cases  where  a 
much  greater  difference  would  be  registered.  If  there  is 
any  trust  to  be  put  in  the  old' maxim,  to  keep  the  feet  warm 
and  the  head  cool,  this  is  a  condition  the  very  reverse  of 
salutary,  and  experience  fully  confirms  the  supposition. 

I  know  it  is  contended  that,  for  equal  amounts  of  light, 
the  heat  generated  by  oils,  tallow,  stearine,  wax,  paraffin, 
&c.,  is  greater  than  that  thrown  off  by  gas.  This  is  true, 
but  not  to  the  purpose.  The  heat  coming  from  lamps  and 
candles  is  developed  at  a  lower  point  in  the  room,  so  that 
there  is  a  less  extreme  difference  between  the  ceiling-tem- 
perature and  the  floor-temperature.  Again,  as  I  have 
already  mentioned  with  reference  to  the  question  of  cost 
where  oils  or  tallow  are  used,  a  less  quantity  of  light  is 
demanded. 

Another  defe<5t  of  gas  is  so  well  known  that  we  may  feel 
surprise  at  the  little  attention  which  it  pra<5tically  receives. 
Gas  is  poisonous  if  inhaled  even  very  largely  diluted  with 
air;  and  such  mixtures,  further,  according  to  their  propor- 
tions, are  more  or  less  powerfully  explosive.  Hence  in 
premises  lighted  with  gas  there  is  always  a  certain  margin 
of  danger  which  does  not  exist  where  candles  or  non-volatile 
oils  are  used  to  give  light.  A  slight  defe<5t  in  the  work  of 
the  plumber  or  of  the  manufa<5lurer  of  gas-fittings, — neither 
of  whom  is  immaculate, — or  a  casual  oversight  on  the  part 
of  a  child  or  a  servant,  may  lead  to  a  serious  calamity. 
Even  if  a  man  can  guarantee  the  utter  absence  of  careless- 
ness within  his  own  doors,  or  if  he  eschews  gas-lighting 
altogether,  he  is  still  at  the  mercy  of  accidents  as  long  as  it 
is  used  by  his  neighbours  or  by  the  local  authorities.  Many 
of  my  readers  will  remember  the  explosion  which  began  in 
Charlotte  Street,  Fitzroy  Square,  and  which  extended — 
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tearing  up  streets  and  wrecking  houses — even  to  the  eadt 
side  of  Tottenham  Court  Road. 

I  may  therefore  sum  up  the  defers  of  gas-light  as  in- 
cluding unsteadiness  of  flame,  emission  of  produ<5ts  of  com- 
bustion harmful  to  persons  and  property,  production  of  high 
temperature  in  upper  parts  of  rooms,  and  danger  of  leakage 
or  escape,  whilst  at  the  same  time  the  commonly  alleged 
economy  of  gas  is  in  pra(5tice  doubtful,  or  at  most  very 
slender. 

Hence  it  is  evident  that  coal-gas  as  a  source  of  light  is 
very  far  from  perfecft.  It  appears,  also,  that  its  defedts  are 
of  a  nature  not  to  be  readily  overcome  or  avoided  by  any 
improvement  in  its  manufacture  or  mode*  of  supply  and  con- 
sumption. It  is  Scarcely  conceivable  that  gas  can  be  purified 
in  such  a  manner  as  to  be  absolutely  free  from  sulphur. 
Still  less  can  it  be  rendered  non-explosive  when  mixed  with 
common  air  or  compelled  to  bum  with  the  absolute  steadi- 
ness of  a  well-constru6ted  lamp. 

I  turn  now  to  another  great  step  in  the  production  of  arti- 
ficial light — the  introduction  of  the  mineral  oils.  These 
oils,  when  burnt  in  proper  lamps,  have  certain  advantages 
as  well  as  defeCts.  They  are  much  more  economical  than 
refined  vegetable  oils,  and  give  a  brighter  light  than  coarser 
seed  or  fish  oils.  They  are  probably  in  practice  cheaper 
than  gas,  since  they  produce  the  light  where  it  is  wanted, 
and  not  in  the  upper  part  of  the  room.  They  are  free  from 
sulphur,  and  hence  do  not  injure  textile  goods,  books,  furni- 
ture, pictures,  &c.  Otherwise  their  products  of  combustion 
are  little  different  from  those  of  gas.  Being  generally 
placed  on  tables,  &c.,  they  do  not  overheat  the  upper  part 
of  the  room. 

But  to  balance  these  good  properties  come  defeCts  which 
cannot  be  ignored.  Like  all  lamps,  they  are  much  more 
troublesome  than  candles  or  gas-jets.  They  must  be  cleaned, 
trimmed,  and  supplied  with  oil  by  daylight,  and  can  never 
be  safely  replenished  whilst  burning.  If  inferior  qualities 
of  oil  are  used  explosions  of  a  serious  nature  may  happen. 
The  glass  chimneys  are  liable  to  break  if  imperfectly  an- 
nealed, or  damp,  or  if  the  flame  is  turned  up  too  suddenly. 
The  overturning  of  a  lamp — a  not  impossible  occurrence — 
may  easily  give  rise  to  a  conflagration.  Nor  can  such  lamps 
be  safely  turned  down  if  for  the  time  being  a  good  light  is 
superfluous,  for  when  burning  dimly  the  products  of  their 
combustion  are  exceedingly  unwholesome.  To  sleep  with  a 
petroleum  lamp  in  the  bed-room,  turned  down  to  a  mere 
speck  of  light,  may  prove  fatal.    Hence  mineral  oil,  though 
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it  is  of  immense  value  and  utility,  is  still  not  all  that  we 
could  wish  for. 

There  is,  therefore,  room  for  the  improved  system  of 
lighting  which  is  just  being  introduced — the  eledlric  light, 
in  its  two  forms  of  the  **  arc  "  and  the  "  glow  "  lights. 

Being  neither  an  inventor  in  this  department  nor  a  share- 
holder or  oiBcial  in  any  eledtric  light  company,  I  may,  it  is 
to  be  hoped,  be  recognised  as  impartial  when  I  pronounce 
this  system  to  be  "  the  light  of  the  future." 

Its  advantages  over  gas  and  oil  lamps  are  the  following : — 
There  is  an  absence  of  products  of  combustion  mingling 
with  and  deteriorating  the  atmosphere.  Most  of  the  eledtric 
lights  are  enclosed  in  hermetically  sealed  globes.  There  is 
no  consumption  of  oxygen,  no  escape  of  sulphurous  or  car- 
bonic acid,  ethylene,  or  other  product  of  combustion.  The 
ceilings  are  not  blackened ;  books,  &c.,  are  not  corroded, 
and  respiration  is  not  interfered  with.  Practically  no  heat 
is  liberated,  so  that  the  upper  part  of  the  room  is  not  hotter 
than  the  floor.  The  feeling  in  such  a  room,  however  bril- 
liantly lighted,  is  the  same  as  in  the  daytime. 

The  colour  of  the  eledtric  light,  though  not  absolutely 
identical  with  that  of  sunlight,  makes  a  nearer  approach  than 
that  of  any  artificial  light  hitherto  used.  With  the  arc  light 
colours  can  be  judged  and  compared  as  in  the  daytime — a 
property  which  during  the  short  dull  days  of  winter  will  be 
of  great  use  in  dye-,  print-,  and  colour-works. 

A  notion  prevails  that  the  arc  light  is  more  blue  than  day- 
light. This  is,  according  to  the  best  authorities,  an  error, 
since  if  the  two  are  a<5tually  compared  the  arc  light  is  deci- 
dedly the  yellower  of  the  two.  But  being  much  less  yellow 
than  gaslight,  or  than  other  artificial  lights  with  which  it 
might  come  in  contrast,  it  seems  slightly  bluish.  Hence  it 
is  in  some  quarters  evil-spoken  of,  because  it  shows  up  arti- 
ficial complexions  and  textile  goods  of  inferior  colours.  I 
have  heard  that  certain  drapers  of  the  modem  encroaching 
school,  who  had  introduced  this  light  into  their  shops,  have 
found  it  disadvantageous,  as  revealing  unpleasant  truths. 

The  glow  light  or  incandescence  light  approaches  gas 
more  closely  in  its  colour,  and  hence  may  be  preferred  by 
those  whose  eyes  have  got  accustomed  to  a  yellow  light. 

The  expense  of  the  eledlric  light  varies  very  considerably 
according  to  the  locality.  Where  a  constant  source  of 
moving  power  exists  near  at  hand,  such  as  a  stream  of 
water,  light  may  be  obtained  for  nierely  the  interest  on  the 
first  cost,  the  depreciation  and  the  carbons  consumed, — in  all 
a  mere  fra<5lion  of  the  expense  of  a  much  inferior  quantity  of 
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light  obtained  with  gas.  Mr.  W.  Crookes,  P.R.S.»  has  already 
laid  before  the  public  the  comparative  cost  of  gas  and  of  the 
eledtric  light  (incandescence)  as  applied  in  his  house,  the 
advantage  being  in  favour  of  the  eledlric  light,  though  pro- 
duced under  disadvantageous  circumstances ;  that  is  to  say, 
the  motive  power  had  to  be  produced  solely  for  the  purpose 
with  a  "  silent  gas-engine," — certainly  not  the  most  econo- 
mical method  of  obtaining  mechanical  power,  though  the 
only  one  available  in  such  a  locality. 

In  an  experiment  in  street-lighting  carried  out  by  the  firm 
of  Siemens  and  Halske,  the  eminent  eledlrical  engineers  of 
Berlin,  the  cost  of  lighting  up  a  given  area  at  an  equal 
intensity  with  the  eleAric  light  was  found  about  half  that 
of  gas. 

As  here  also  the  motive  power  was  not  obtained  in  the 
most  economical  manner,  there  can  be  no  doubt  that  the 
general  introdu<5lion  of  the  eledtric  light  will  represent^ 
considerable  saving  in  money,  over  and  above  its  other 
advantages. 


IV.    SUN-SPOTTERY. 

IN  MEMORIAM  OF  THE  LATE  PROFESSOR  STANLEY  yEVONS. 

By  A.  H.  SwiNTON^ 

gE)ERHAPS  in  no  way  has  Science  exerted  a  more  bene- 
^1^  ficial  influence  on  society  than  by  the  innovations  it 
has  made  during  the  nineteenth  century  on  the  old 
astrological  notions  of  our  ancestors.  As  far  back  as  the 
seventeenth  century  the  discovery  of  the  revolution  of  the 
globe  showed  that  their  ideas  of  aberrant  planetary  motions 
were  mere  optical  illusions,*  and  paved  the  way  to  a  recog- 
nition of  the  sun  as  the  true  centre  of  the  universe.  It  was 
but  a  step  then  to  attribute  changes  in  terrestrial  phenomena 
to   corresponding   changes  transpiring  in   its   light-giving 

*  The  question  whether  the  position  of  the  planets  is  in  relation  to  the  sun- 
Bpots  has-been  discussed  by  Dr.  Muirhead  (Phil.  See.  Glasgow,  vols,  for  1875, 
1880)  and  Mr,  F.  B.  Edwards  (Nature  for  1882,  p.  293). 
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photosphere,  and  it  must  rema.in  a  standing  marvel  that 
philosophers  should  have  remained  so  long  without  seizing 
the  proper  clue  to  unravel  the  many  mysteries  that  surround 
us.  Nor  is  the  observation  of  spots  on  the  sun's  photosphere 
any  new  thing,  There  is  the  ancient  Chinese  record  pur- 
porting to  refer  to  these  very  spots,  and  various  scattered 
notices  coming  to  us  from  the  Middle  Ages.  But  these 
records,  if  they  possess  any  precision,  are  involved,  and  ap; 
parently  unsuitable  to  convey  a  just  conception  of  the  solar 
cycle  :  a  glance  over  them  reveals  at  once  that  any  system 
deduced  from  them  is  not  in  accordance  with  the  normal 
eleven-year  periodicity  of  the  sun-spots, — ^in  this  case  the 
only  criterion.  The  application  of  the  lens  to  the  telescope 
in  Galileo's  time  caused  the  sun-spots  to  become  a  subjedt 
of  more  exadl  scrutiny,  and  from  this  period  until  the  days 
of  the  elder  Herschel  they  became  a  subjedl  of  comment  in 
astronomical  circles,  and,  as  might  appear,  did  not  wholly 
escape  the  notice  of  the  fair  sex,  who  patched  their  faces  to 
imitate  the  sun.  To  Herschel  belongs  the  credit  of  pro- 
pounding the  question  whether  these  solar  changes  did  not 
affedt  the  recurrent  seasons,  and  consequently  influence  the 
corn  harvest  in  our  planet ;  but  his  investigations  of  this 
subjedl  would  appear  to  have  been  somewhat  premature. 
The  labours  of  the  indefatigable  Schwabe,  in  daily  chroni- 
cling the  number  of  spots  on  the  sun's  face,  have  more 
lately  been  supplemented  by  photographic  observations,  and 
the  result  is  that  these  spots  have  been  observed  to  come 
and  go,  their  maximum  of  prevalence  being  attained  nor- 
mally every  eleven  years. 

It  is  important,  then,  to  inquire  if  thel^  be  any  natural 
phenomena  that  reappear  on  our  planet  in  cycles  of  eleven 
years  which  may  be  referred  to  the  influence  of  these  sun- 
spots.  We.  find,  for  example,  that  the  time  of  sun-spots 
has  been  shown  to  coincide  with  a  period  of  cyclones  and 
hurricanes,  a  period  of  greatest  rainfall,  and  a  period  of 
eledtric  storms ;  and,  on  the  other  hand,  that  the  time  of  no 
sun-spots  coincides  with  a  period  of  deficient  rainfall  and 
tropical  drought.  All  this  is  of  the  first  commercial  im- 
portance. When  storms  increase  shipwrecks  become  nume- 
rous, and  a  general  depression  ensues  in  certain  industries, 
while  an  augmentation  of  the  rainfall  decidedly  means  a 
deficient  harvest  in  this  country, — witness  the  cry  of  distress 
that  arose  in  1879  from  our  agricultural  districts.  When 
tropical  drought  arrives  famines  are  prevalent,  and  heat  and 
insefls  conspire  to  injure  cargoes  of  imported  grain  ;  locusts 
make  organised  inroads  on  the  standing  corn  lands.    None 
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of  this  matter  is  sunnise^  but  the  conclusion  of  legitimate 
dedu£lion»  arrived  at  by  stridt  observation  and  computation 
on  the  part  of  the  leading  meteorologists  of  the  day.  On 
the  other  hand,  ele<5lric  storms  are  calculated  to  disturb  the 
recent  enterprise  in  eledtro-magnetic  cables,  lighting,  and 
locomotion,  that  has  so  fair  a  promise,  while  the  question  of 
spots  or  no  spots  will  be  brought  to  our  very  homes  in  the 
eledlric  light. 

That  other  phenomena  that  affe<5t  the  well-being  of  man- 
kind may  safely  be  attributed  to  the  sun,  the  following  frag- 
ment of  a  chronicle  of  the  eruptions  of  Vesuvius  and  Etna, 
the  result  of  some  considerable  research,  will  demonstrate  : 
— In  1766  sun-spots  were  at  a  minimum,  and  Etna  was  in 
eruption,  and  the  next  year  Vesuvius.  In  1769  sun-spots 
were  at  a  maximum,  and  Vesuvius  erupted  during  the  space 
of  three  years.  In  1775  sun-spots  were  at  a  minimum,  and 
an  eruption  of  Vesuvius  that  commenced  in  1773  terminated 
in  1776.  In  1778  sun-spots  were  at  a  maximum,  and  there 
was  an  eruption  of  Vesuvius  for  two  years,  followed  by  an 
eruption  of  Etna  for  two  years.  In  1784  sun-spots  were  at 
a  minimum.  The  previous  year  Vesuvius  and  Etna  were 
both  in  eruption,  the  activity  of  Vesuvius  lasting  for  three 
years.  In  1788  sun-spots  were  at  a  maximum,  and  the  pre- 
vious year  Vesuvius  and  Etna  were  both  in  eruption,  the 
period  of  activity  lasting  three  or  eight  years.  In  1798  sun- 
spots  were  at  a  minimum,  and  Etna  was  in  eruption  for 
about  five  years.  In  1804  sun-spots  were  at  a  maximum, 
and  Vesuvius  was  in  eruption.  The  succeeding  year  both 
Vesuvius  and  Etna  were  adtive.  In  1810  sun-spots  were  at 
a  minimum,  and  the  previous  year  both  Vesuvius  and  Etna 
were  a(5tive,  the  a(5tivity  of  Vesuvius  continuing  for  two 
years,  and  being  followed  by  an  outbreak  on  the  part  of 
Etna.  In  1816  sun-spots  were  at  a  maximum,  and  Vesuvius 
was  in  eruption  during  two  years,  and  afterwards  Etna  was 
in  eruption  during  the  space  of  one  year.  In  1823  sun-spots 
were  at  a  minimum,  and  Vesuvius  had  been  erupting  during 
two  years.  In  1828  sun-spots  were  at  a  maximum,  and 
Vesuvius  was  aftive.  In  1833  sun-spots  were  at  a  minimum, 
and  there  was  a  corresponding  activity  for  six  years  on  the 
part  of  Vesuvius,  while  Etna  was  in  adlivity  the  year  pre- 
vious. In  1838  sun-spots  were  at  a  maximum,  and  Vesuvius 
and  Etna  were  both  adtive.  In  1842  they  were  at  a  mini- 
mum, and  Etna  was  adtive.  In  1847  sun-spots  were  at  a 
maximum,  and  there  had  been  eruptions  of  Vesuvius  for 
three  years  previous ;  the  first  year  Etna  was  also  erupting. 
This  period  was  succeeded  by  a  slight  eruption  on  the  part 
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of  Etna.  In  1855  sun-spots  were  at  a  minimum,  and  there 
was  an  aftivity  on  the  part  of  Vesuvius  for  four  years.  In 
i860  sun-spots  were  at  a  maximum,  and  Vesuvius  was 
adlive  during  the  space  of  two  years.  In  1867  sun-spots 
were  at  a  minimum ;  Etna  was  in  eruption  two  years  pre- 
viously, and  Vesuvius  the  two  subsequent  years  ;  the  latter 
year  Etna  was  again  erupting.  In  1870  sun-spots  were  at 
a  maximum,  and  there  was  an  eruption  of  Vesuvius  extend- 
ing over  three  years.  In  1876  sun  spots  were  at  a  minimum  ; 
Vesuvius  was  in  activity,  and  there  had  been  eruptions  from 
Etna  during  the  space  of  three  years. 

I  have  thus  adduced  suiBcient  to  render  it  palpable  that 
Solar  Physics,  in  its  concrete  form  a  matter  of  astronomical 
observation,  is  capable  of  being  turned  to  utility  when  ap- 
plied to  establish  statistics  that  are  in  legitimate  connection. 
It  is,  however,  evident  that  these  statistics  are  general  in 
their  enunciation,  and  that  they  may  or  they  may  not  affedl 
pecuniary  interests  or  produce  commercial  panics.   However 
let  us  look  at  the  economic  matter  in  the  same  light  as  the 
natural  phenomena.     Supposing  the  said  pecuniary  gains 
and  losses,  and  the  said  commercial  panics,  should  occur  in 
cycles,  and  that  these  cycles  should  prove  to  coincide  with 
the  sun-spot  cycle.     What  then  ?     Must  we  at  once  fly  to 
the  assumption  that,  although  the  periodicity  is  identical, 
there  is  a  similarity  and  not  identity  of  causation.     Let  us 
take  the  well-known  case  of  contradidlion  presented  by  the 
harvest  and  crops  in  India.     Messrs.  Norman-Lockyer  and 
Hunter  have  construfted  a  Table  which  clearly  shows  how 
the  famine  years  in  Southern  India  coincide  with  the  years 
of  fewest  sun-spots  when  the  rainfall  is  deficient ;  the  late 
Prof.  Stanley  Jevons  has  constructed  a  table  that  shows  that 
corn  was  at  its  highest  quotation,  in  the  Delhi  market,  at 
times  when  sun  spots  were  normally  at  a  maximum  and  the 
rainfall  in  excess.    What  then  ?    Is  there  here  anything  but 
what  might  be  supposed  to  result  from  a  difference  of  lati- 
tude or  surroundings  ?    May  not  rain  that  refreshes  a  parched 
land  arrive  with  different  auspices  in  a  more  humid  climate  ? 
Yet  who  is  the  individual  required  to  solve  this  problem,  the 
meteorologist  or  astronomer  ?     Decidedly  not ;  it  belongs  to 
the  speciality  of  the  naturalist. 

Why  should  we  not,  then,  have  an  efficient  staff  of  ob- 
servant naturalists  as  adjundt  to  each  Solar  Committee  of 
the  future  ?  In  vain  the  men  of  figures  will  puzzle  when  it 
appertains  not  to  their  sphere  to  investigate.  In  vain  red- 
tape  clerks  and  smart  newspaper  reporters  will  raise  a  ciy 
of  8un-spottery  I  sun-spottery  1  when  the  oracles  are  at  fault. 
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Let  us  suppose  a  case  in  point.  Suppose  the  quotations  of 
com  in  this  country  do  not  constitute  a  cycle  at  harmony 
with  the  seasons  and  sun-spots,  what  are  the  unknown 
fadlors  ?  Astronomers,  clerks,  and  reporters  grow  confused 
alike ;  some  talk  of  Providence,  others  believe  in  Zadkiel's 
Almanack.  Well,  here  certainly  are  some  of  the  desiderata. 
It  has  always  appeared  to  me  a  desideratum  that  merchants 
in  grain  should  keep  stridt  record  of  weeviled  cargoes  and 
weeviled  granaries ;  as  merchants,  by  registering  the  profit 
and  loss,  and,  if  also  entomologists,  by  noting  and  estimating 
the  increase  and  diminution  of  the  noxious  species  of  beetle. 
It  has  always  appeared  to  me  a  desideratum  that  farmers 
should  note  when  the  chaff  falls  from  the  threshing  red  with 
the  maggots  of  the  wheat  midge  ;  that  they  should  chronicle 
the  growth  of  charlock,  poppies,  and  other  tares  that  carpet 
their  fields ;  that  loss  from  smut,  mildew,  and  rot  should 
become  a  matter  of  exaft  register.  These  agencies  are  all 
injurious  to  corn,  and  their  virus  will  vary  as  the  average 
dryness  or  humidity  of  the  year ;  then,  over  and  above,  there 
remains  the  question  of  export  and  import.  When  all  these 
little  trivialities  are  understood,  and  not  till  then,  shall  we 
be  fairly  in  a  position  to  clench  the  problem  of  Solar  Physics 
applied  to  the  monetary  statistics  that  so  absorb  our  at- 
tention. 

But  it  may  be  asked,  Do  the  corn  quotations  in  this 
country  never  constitute  themselves  into  a  cycle,  moving  in 
consonance  with  the  years  and  sun-spots.  Let  us  awake 
to  the  broader  prospedt  furnished  by  the  past  history  of  trade 
and  science.  It  is  the  rain  that  causes  the  green  herb  to 
grow  for  the  service  of  man  ;  it  is  the  rain  that  renews  the 
face  of  the  earth  and  paints  the  vernal  meadow  with  leaves 
and  flowers.  In  this  humid  climate,  however,  an  excess  of 
rainfall  is  a  detriment  to  the  harvest-field  in  the  opinion  of 
every  well-informed  agriculturist.  Especially  does  an  excess 
of  rain  mar  the  promise  of  the  wheat,  the  wheat  plant  which 
replenishes  the  marts  of  the  Mediterranean  and  the  United 
States  of  America  being  much  less  truly  acclimatised  with 
us  than  its  bearded  sisters  the  barley  and  oats,  that  conserve 
their  wiry  and  amazonian  natures  despite  of  culture.  The 
rain,  again,  which  is  here  the  fostering  or  malignant  influence, 
is  itself  but  dropping  vapour  distilled  by  the  superior  agency 
of  the  sun  from  off  the  water  surfaces  that  cover  the  earth, 
and  the  said  vapour  or  cloud  is  distributed  to  its  allotted 
place  by  the  winds.  In  the  case  of  both  rain  and  wind 
heat  is  the  motive  power,  and  any  increase  or  diminution 
in  the  heat  of  the  sun  must  depend  on  changes  in  the  potency 
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of  its  photosphere,  and  such  changes  as  we  believe  to  be 
indicated  in  the  appearance  and  disappearance  of  the  solar 
spots. 

Of  late  years  the  rainfall  of  the  British  Islands  has  become 
an  objedl  of  special  study  and  investigation,  with  amateurs 
as  well  as  paid  officials.  Mr.  J.  J.  Symons,  of  the  Meteor- 
ological Society,  who  has  recently  published  statistics  ga- 
thered from  numerous  quarters,  takes  occasion  to  refer  to 
the  existing  caprice  of  heaping  ridicule  on  the  astronomical 
precedent  of  referring  the  phenomena  of  Nature  to  fixed  and 
pre-determinate  laws.  He  calls  attention  to  the  circumstance 
that  the  wettest  years  in  England  of  late  prove  to  have  been 
1836,  1841,  1848,  1852,  and  i860,  and  that  the  first,  third, 
and  fifth  of  these  years  fall  into  a  twelve-year  period.  He 
further  calls  attention  to  the  circumstance  that  the  driest 
years  in  England  of  late  prove  to  have  been  1826,  1834, 
1844,  1854-5,  1858,  and  1864,  and  that  the  second,  third, 
fourth,  and  seventh  of  these  fall  into  a  ten-year  period. 
Now  it  is  at  once  manifest  that  the  twelve-year  period  of 
wet  years  he  here  indicates  coincides  with  the  solar  cycles, 
and  that  the  dates  only  differ  by  two  years  on  the  whole  from 
the  epochs  of  most  sun-spots  assigned  by  Prof.  Wolf.  The 
ten-year  period  of  dry  years,  which  alternates  with  these 
wet  years,  will  then  consequently  correspond  to  the  minima 
years  of  solar  spots,  from  which  in  three  of  the  instances 
they  differ  but  one  year. 

If  there  is  indication  that  the  sun-spots  may  be  traced  in 
the  amount  of  English  rainfall,  the  question  then  arises — 
How  does  our  rainfall  affedt  the  growth  and  ripening  of  the 
wheat  ?  Let  us  summarise  the  corn  statistics.  Mr.  J.  £. 
Thorold  Rogers,  some  years  back,  undertook  the  arduous 
labour  of  tabulating  the  price  of  corn  in  England  from  the 
thirteenth  down  to  the  commencement  of  the  seventeenth 
century,  and  has  embodied  the  result  of  his  researches  in 
four  goodly  volumes.  Going  over  the  columns  of  his  Tables, 
and  counting  eleven  years  for  the  return  of  the  maxima  of 
sun-spots,  we  observe  an  unmistakable  rise  in  the  price  of 
wheat  at  every  year  the  pencil  checks, — from  1259,  when  the 
liberal-minded  Henry  III.  became  the  vidtim  of  his  turbu- 
lent barons,  to  1582,  the  year  when  the  calendar  was  reftified 
by  Pope  Gregory  XIII.  As  a  rule  we  notice  that  the  dispo- 
sition to  rise  precedes  the  years  to  which  we  assign  an  excess 
of  solar  spots ;  and  this  occurs  with  a  regularity  that  might 
surprise  those  who,  drawing  from  the  depths  of  their  inward 
conscientiousness,  have  hitherto  failed  to  perceive  the  su- 
premacy of  our  public  light  in  mundane  matters.    These 
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cycles  of  high  prices  are  marked  by  depressions  for  the  most 
part  well  indicated,  when,  as  would  appear,  the  gracious 
goddess  of  the  golden  year  has  harnessed  her  dragons,  and 
emptied  her  cornucopia  on  old  Albion's  shore.  After  a  lapse 
of  sixty-six  years  the  musty  Audit  Books  of  Eton  College 
furnish  us  with  the  prices  of  middling  or  mealing  wheat  per 
quarter,  at  Windsor  Market,  from  1646,  the  year  after  the 
defeat  of  Charles  I.  at  the  battle  of  Naseby,  down  to  1826, 
when  George  the  Fourth  was  king.  During  all  this  long 
time  there  undulates  a  marked  rise  and  fall  in  the  wheat 
quotations,  the  crests  of  the  waves  corresponding  as  they 
rise  to  the  epochs  of  most  sun-spots  determined  by  Prof* 
Wolf.  Nor  is  there  here  any  irregularity  to  be  discerned, 
save  that  these  crests  have  reached  a  climax  sometimes  a 
little  before,  and  sometimes  a  little  after  the  year  specified  ; 
or,  more  rarely,  they  are  a  little  bifurcated.  From  1771, 
previous  to  the  alteration  of  the  Corn  Laws,  down  to  1852, 
when  they  were  repealed  by  Sir  Robert  Peel,  we  possess 
Tables  of  the  average  price  of  British  corn  per  imperial 
quarter  in  England  and  Wales,  as  ascertained  by  the  receiver 
of  Corn  Returns ;  and  from  1859  down  to  the  present  time 
we  possess  the  Parliamentary  Reports  or  the  Agricultural 
Returns  for  Great  Britain.  Throughout  these  long  columns 
of  quotations  the  same  flu(5tuation  of  price  in  correspondence 
with  the  sun-spot  years  is  easily  checked  off,  the  only  pecu- 
liarity presented  to  the  eye  being  that  the  monetary  cycles 
exhibit  a  tendency  to  become  somewhat  less  marked,  owing 
to  the  increasing  import  of  grain  that  began  to  take  shape 
about  the  commencement  of  the  eighteenth  century. 

The  prices  of  barley  and  oats  fludluate  as  the  wheat 
quotations,  but  in  cycles  less  pronounced.  Thus  1879  ^"^^^ 
a  wet  rainy  summer  over  the  corn  lands  in  the  South  of 
England,  and  it  brought  with  it  great  distress  among  the 
agricultural  classes  :  wheat,  however,  adlually  fell  in  price, 
on  account  of  the  large  importation  from  America  at  this 
time.  On  the  other  hand,  1878  and  1880  were  years  when 
the  summer  rainfall  over  the  West  of  Scotland  fell  to  a 
minimum,  and  they  came  with  a  rise  in  the  price  of  British 
oats,  according  to  the  Excise  Statistics.  From  this  it  would 
appear  that  oats  suffer  less  from  a  wet  season  than  wheat, 
and  I  believe  the  same  is  true  of  barley  in  less  degree.  As 
regards  inseft  ravages,  as  late  as  1876 — which  was  both  a 
locust  year  and  a  year  of  minimum  sun-spots — the  wheat 
crops  of  America,  according  to  Government  Statistics,  gave 
the  poorest  yield  per  acre  they  have  done  these  thirteen  years 
past.    Here  are  reasons,  then,  why  the  prices  of  grain  should 
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not  roll  and  break  as  the  solar  phases  transpire ;  the  ma- 
chinery of  Nature  is  ever  complex, — we  must  know  the 
disturbing  causes  and  understand  the  conflifting  tides.  For 
the  present  it  is  sufficient  to  know  that  the  sun-spots  raise 
the  waves.  Perhaps  the  refusal  of  mother  Earth  to  nourish 
her  offspring  awakes  the  passions  of  mankind.  Will  any- 
one disprove  it, — we  can  all  ridicule, — is  famine  a  provocative 
to  war  ?  War  influences  commerce  by  checking  the  export 
and  import  of  grain.  War  and  famine  conspire  to  produce 
a  commercial  crisis  ;  there  was  one  in  1857,  and  if  you  count 
the  elevens  backwards  and  forwards  you  may  find  more. 

The  days  may  come — and  I  do  not  despair  of  seeing  them 
— when  the  sun-spots  shall  not  only  be  a  subjedl  of  investi- 
gation for  the  curious,  but  when  they  shall  photograph  them- 
selves on  the  frontal  of  our  social  life,  as  of  olden  time  the 
patches  flecked  the  countenances  of  the  scientific  fair.  Evi- 
dently a  large  class  of  economic  phenomena,  the  subjedl  of 
recurring  comment  in  the  daily  papers,  are  under  the  influ- 
ence of  the  sun-spots,  and  there  is  a  growing  tendency  on 
the  part  of  our  men  of  Science  to  clinch  the  matter.  The 
sun-spots  are  now  supposed  to  affedl  our  globe  in  an  imme- 
diate manner,  and  to  constitute  a  telegram  that  is  immediately 
transmitted  to  the  forces  that  rule  our  atmosphere.  Take  in 
illustration  Prof.  Balfour  Stewart's  late  communication  to 
*'  Nature,"  on  what  he  has  styled  Magnetical  and  Meteor- 
ological Weather.  As  is  known,  the  movements  of  the 
magnetic  needle  when  rendered  very  sensitive  are  three — the 
secular,  annual,  and  diurnal.  The  secular  variation  is  due 
to  the  movement  of  the  two  points  of  greatest  cold  about 
either  pole  of  the  earth,  which  attradt  the  needle,  and  by 
their  motion  draw  it  from  east  to  west,  and  vice  versa,  in 
about  236  years.  In  its  yearly  and  daily  variations  the 
needle  follows  the  sun  flower,  as  one  would  infer  from  being 
repelled  by  the  heat-wave  that  passes  with  the  sun  over  the 
earth.  Thus  it  is  farthest  from  due  north  about  the  spring 
equinox,  and  nearest  that  diredtion  at  the  summer  solstice ; 
at  sunrise  it  progresses  slowly  westward,  an  hour  or  two 
after  midday  it  turns  and  begins  to  go  back,  and  about  ten 
o'clock  at  night  it  regains  its  original  position,  remaining 
almost  stationary  until  sunrise  next  morning.  The  daily 
movements  of  the  needle  are  not  only  horizontal,  but  also 
vertical ;  and  these  movements,  horizontal  and  vertical,  in- 
crease annually  as  the  sun  becomes  leperous  with  spots. 
When  the  sun  is  most  spotted  the  oscillation  of  the  needle 
increases,  and  one  might  surmise  this  to  be  diredtly  due  to 
the  influence  of  the  spots  as  they  hourly  form  and  vanish. 
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Now  Prof.  Balfour  Stewart  says,  in  the  communication  in 
question,  ''  Sometimes  we  have  very  hot  days  and  cold  nights 
in  which  the  diurnal  temperature  range  is  very  great,  and 
these  are  succeeded  by  close  rainy  weather  in  which  Ihe 
diurnal  temperature  oscillation  is  very  small.  In  like  man- 
ner we  have  sometimes  a  very  large,  and  at  other  times  a 
comparatively  small,  diurnal  oscillation  of  the  magnetic 
needle  ;  so  that  it  also  is  affedted  by  the  influence  of  a  mag- 
netic weather."  He  then  shows,  by  a  Table,  that  the  diurnal 
oscillation  or  declination  of  the  needle  corresponds  in  this 
country  to  the  weather  or  range  of  temperature  that  may  be 
expe(5led  to  arrive  six  or  seven  days  afterwards.  As  a  reason 
for  this  he  adduces  evidence  that  the  temperature  range 
weather,  when  once  produced,  travels  from  west  to  east, 
taking  probably  on  an  average  eight  or  nine  days  to  cross 
the  Atlantic ;  and  that  there  is  also  evidence  to  show  that 
the  declination  range  weather  travels  likewise  from  west  to 
east,  but  quicker  than  the  temperature  range  weather,  taking 
about  two  days  to  cross  the  Atlantic. 

The  conjecture  is  not  remote  if  we  follow  the  reasoning 
here  suggested,  that  the  fine  and  dull  weather  we  experience 
on  this  planet  vacillates  as  the  spots  come  and  go  on  the 
sun's  photosphere ;  and  if  the  weather,  may  it  not  be  that 
the  storms  do  so  likewise  ?  Now  at  the  moment  of  writing 
a  circumstance  has  occurred  that  would  certainly  lend 
colour  to  such  a  conjefture.  On  the  i8th  of  November, 
1882,  a  huge  spot  was  seen  on  the  face  of  the  sun  ;  on  the 
22nd  of  the  same  month  warning  came  from  New  York  that 
a  dangerous  disturbance  would  arrive  on  the  British  and 
Norwegian  coasts  between  the  24th  and  26th,  attended  with 
gales,  snow,  and  rain.  As  I  am  now  writing,  on  the  27th 
of  November,  wind,  snow,  and  rain  are  holding  jubilee,  and 
raving  about  the  sun-spot.  Have  we  here  any  true  con 
nexion,  or  merely  a  coincidence  ? 
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V.    FRESH    NEWS    ON    EARTHWORMS. 

T  IS  noteworthy  how  much  we  find  is  to  be  learnt  con- 
cerning even  the  most  despised  plant  or  animal  when 
once  some  genuine  observer  points  the  way.  Darwin's 
researches  on  the  earthworm  had  extended  over  forty  years, 
yet  the  subjedt  is  not  yet  exhausted.  There  was  room  left 
for  Mr.  Kinahan  to  make  valuable  and  interesting  observa- 
tions, which  are  recorded  in  our  last  volume.*  MM.  Pasteur 
and  Feltz  have  shown  that  these  little  creatures  may  be  a 
source  of  danger  by  bringing  to  the  surface  virulent  matter 
from  the  bodies  of  buried  men  and  animals.  M.  Trouessart 
has  observed  that  a  common  species  {Lumbricus  agricola) 
construdls  towers  at  the  mouth  of  its  burrow,  just  as  is  done, 
according  to  Darwin,  by  the  nearly  allied  genus  Pinchata. 
And  now  we  find  that  Prof.  Vidlor  Hensen,  Herr  von 
Lengerke,  and  the  Danish  ;:oologist  P.  E.  Miillert  have  all 
been  engaged  with  the  study  of  earthworms,  and  have  elicited 
additional  fadls  in  connedlion  with  their  habits,  their  food, 
their  part  in  the  formation  of  "  vegetable  mould,"  as  it  is 
commonly  called,  and  their  influence  on  the  fertility  of  the 
soil.  This,  as  we  shall  see  below,  is  probably  even  greater 
than  was  supposed. 

It  was  formerly  considered  that  humus  was  derived  entirely 
from  the  decomposition  of  vegetable  matter.  Darwin,  as  we 
know,  showed  that  animal  agency  played  here  an  essential 
part,  and  concluded  that  all  such  mould  had  been  passed 
again  and  again  through  the  intestinal  canal  of  worms,  and 
owed  its  charadleristic  properties  to  this  action. 

As  far  back  as  1865  H.  Thiel,  without  reference  to  the 
earlier  researches  of  Darwin  commencing  in  1837,  observed 
that,  the  roots  of  red  clover  penetrate  into  the  soil  to  the 
depth  of  2  yards  and  more,  by  means  of  tubes  or  channels 
pre-existing  in  the  sub-soil.  These  channels  he  thought 
might  have  been  formed  by  the  roots  of  trees  which  had 
formerly  traversed  the  soil  and  had  subsequently  decayed ; 
or  by  some  animal.  What  animal  he  does  not  appear  to 
have  ascertained. 

In  1877  Prof.  Hensen  made  a  further  advance.   He  seems 

*  Journal  of  Science  7882,  p.  331,  377. 

t  See  Landwithschaftliche  Jahrbucher,   1882,  p.  661 ;   Der  Norddeutsche 
Landwith,  1881,  p.  568;  and  Biedermann*8  Central  Blatt,  1882,  p.  723. 
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to  have  been  aware  of  Darwin's  earlier  memoirs  on  the  sub- 
jedl,  but  not  of  the  observations  of  H.  ThieL  He  observed 
that  the  channels  by  which  the  roots  of  plants  penetrate 
into  the  subsoil  are  chiefly  made  by  the  large  earthworm 
(Lumbricus  ierresiris),  which  at  the  same  time  lines  them 
with  finely  divided  mould. 

Hensen  finds  that  the  large  earthworm  operates  in  the 
subsoil,  whilst  the  smaller  species  (L.  communis  and  others) 
work  in  the  upper  layer  of  the  soil.  All  of  them  in  the 
night  thrust  their  bodies  partially  up  out  of  their  holes,  and 
drag  in  decaying  leaves  for  food.  This  author  illustrates  his 
work  with  two  plates,  showing  the  course  of  the  worm-holes, 
the  manner  in  which  they  are  lined,  and  the  roots  by  which 
they  are  traversed.  The  holes  or  tubes  he  finds  most  dis- 
tindlly  marked  in  sandy  soils,  where  they  descend  vertically 
to  a  depth  of  3,  4,  and  even  6  feet,  and  then  extend  further 
in  a  horizontal  direftion.  The  sides  of  these  tubes  are 
studded  more  or  less  closely  with  little  black  prominences, 
often  of  a  line  in  diameter,  which  are  the  excrement  of  the 
worm,  as  appears  on  microscopical  and  chemical  comparison 
with  the  excreta  takep  from  the  body  of  the  worms. 

In  tubes  which  have  existed  for  some  time  there  are  gene- 
rally found  roots  of  the  plants  which  are  growing  on  the 
surface.  Such  roots,  of  ^^  to  J  line  in  thickness,  run  even 
to  the  very  end  of  the  tubes,  giving  off  all  the  way  minuter 
rootlets  covered  with  capillaries  which  spread  over  the  sides. 
This  phenomenon,  says  Prof.  Hensen,  may  be  best  observed 
with  plants  of  the  cabbage  tribe.  It  will  be  readily  admitted 
that  such  roots  are  placed  under  very  favourable  circum- 
stances for  growth  and  nutrition.  The  matter  taken  from 
the  sides  of  the  tubes,  and  that  from  the  intestines  of  the 
worms,  differs  little  in  its  composition  from  leaf-mould. 

From  his  analysis  Hensen  concludes  that  worms  certainly 
eat  soil,  but  only  in  order  to  make  their  tubes.  Their  real 
nutriment  consists  of  half-decayed  vegetable,  and  inciden- 
tally animal  matter.  Ordinary  garden  mould  would  scarcely 
afford  them  a  sufficient  quantity  of  assimilable  matter,  though 
leaf-mould  might  do  so  when  not  too  far  decayeed. 

As  regards  the  fertility  of  a  soil  the  earthworm  exerts  a 
favourable  adlion  from  several  points  of  view : — 

1.  It  insures  an  equable  distribution  of  leaves  and  other 

loose  portions  of  organic  matter,  and  removes  them 
from  the  a(5tion  of  the  wind. 

2.  It  promotes  the  decomposition  of  such  organic  matter 

by  comminution. 
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3.  It  distributes  the  fertilising  matter  in  the  subsoil,  and 
renders  it  more  accessible  to  the  uniform  a(5lion  of  air 
and  moisture,  thus  aiding  in  the  liberation  of  the 
mineral  constituents  of  plant-food. 

It  is  well  known  that  soils,  and  especially  subsoils,  may 
contain  a  large  proportion  of  the  elements  necessary  for  the 
nutrition  of  plants,  but  in  such  a  state  as  to  be  pradlically 
unavailable.  To  render  them  assimilable  they  have  to  be 
decomposed  by  the  aftion  of  the  carbonic  acid  contained  in 
the  atmosphere,  and  by  water.  These  agents  are  admitted 
into  the  soil  by  the  mechanical  operations  of  agriculture,  and 
probably  even  to  a  greater  extent  by  the  unceasing,  work  of 
the  earthworms.  Hence  Prof.  Hensen  makes  the  startling 
— butwe  believe  perfeftly  justifiable — assertion,  that  chemical 
analysis  of  a  subsoil  gives  no  sufficient  insight  into  its  fertility 
if  the  number  of  worm-holes  are  not  also  taken  into  due 
consideration. 

As  regards  the  quantity  of  earthworms  living  and  boring 
in  the  soil,  we  do  not  find  any  absolute  agreement  among 
different  authorities.  This  is  merely  what  might  be  expelled 
from  the  differences  of  soil,  climate,  season,  and  other  con- 
ditions. Hensen  calculates  per  acre  of  arable  soil  110  lbs. 
of  worms,  weighed  with  their  intestines  emptied  of  soil. 
H.  von  Lengerke  takes  a  considerably  higher  estimate.  In 
an  acre  of  meadow-land  he  found  176  lbs.  of  L.  terrestris  and 
550  lbs.  of  L.  comwunis,  or  in  all  720  lbs.  of  worms.  In 
strange  contrast  with  these  figures  would  be  the  number 
discoverable  in  suburban  gardens  around  London,  which  in 
barrenness  are  probably  unsurpassed. 

Prof.  P.  E.  Miiller  has  studied  the  behaviour  of  worms  in 
woodland  soils,  especially  in  the  beech-woods,  in  which 
Denmark  is — or  perhaps  rather  was — so  rich.  The  beech 
tree  flourishes  in  the  mild  beech-humus,  but  dies  off  on  the 
beech-moors, — that  is,  as  we  understand  the  author,  on  soils 
where  beech-woods  have  once  existed.  In  the  former  class 
of  soils  earthworms  live  in  plenty,  whilst  in  the  **  beech- 
moors  "  they  are  entirely  wanting,  and  indeed  animal  life  is 
altogether  very  sparingly  represented. 

On  mossy,  heathery,  and  boggy  soils,  worms  are  not  nu- 
merous in  most  parts  of  England.  According  to  Mr.  Kina- 
han  the  same  rule  holds  good  in  Ireland. 

Like  Prof.  Hensen,  but  unlike  Darwin,  P.  E.  Miiller  is  of 
opinion  that  the  earthworm  is  not  nourished  by  the  soil. 
It  eats  the  soil,  indeed,  but  as  a  method  of  opening  its 
tubes     and     removing     the    excavated     material.      Any 
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vegetable  matter  thus  swallowed  will  of  course  be  utilised 
as  nourishment. 

As  regards  the  horizontal  subsidence  of  stones,  rocks,  &c., 
Miiller  does  not,  like  Darwin,  find  the  phenomenon  satisfac- 
torily accounted  for  by  the  removal  of  the  earth  from  be- 
neath by  worms,  and  its  gradual  accumulation  around  their 
sides*  Here  his  observations  are  completely  in  accord  with 
those  of  Mr.  Kinahan  as  laid  down  in  our  last  year's  volume 
(P-  377)'  It  does  indeed  seem  that  in  this  respedl  Darwin 
has  somewhat  overlooked  other  agencies.  To  one  of  these, 
so  familiar  as  to  be  forgotten,  we  must  beg  for  a  moment  to 
diredt  attention.  Everyone  must  have  noticed  how  on  a 
frosty  morning — especially  if  there  has  been  previously  much 
wet  weather — pebbles,  fragments  of  stone,  &c.,  which  have 
been  imbedded  in  the  ground,  appear  to  have  sunk  down 
below  the  surface.  This  is  to  be  noticed  even  in  compadl 
gravel-walks  where  worms  are  entirely  absent.  The  reason 
of  this  is  plain  :  the  water  held  by  capillary  attra(5tion  within 
the  pores  of  the  stone  expands  on  freezing,  and  thrusts  the 
loose  soil  upwards.  When  a  thaw  succeeds,  the  soil  or 
gravel  falls  back  to  some  extent  into  its  old  position,  but  not 
entirely  so  ;  the  edges  of  the  stone  after  each  such  alterna- 
tion are  more  and  more  covered,  until  at  last  it  disappears 
from  sight.  Something  of  the  same  nature  will  take  place, 
to  a  slight  degree. 

Another  agency  which  must  probably  contribute  to  the 
subsidence  of  stones,  and  even  to  their  translatory  movement 
on  the  slope  of  a  hill,  must  be  sought  in  the  expansions  and 
contra(5tions  which  are  known  to  take  place  in  the  earth's 
crust  in  accordance  with  changes  of  temperature  and  baro- 
metric pressure,  and  in  those  slight  vibratory  movements 
which  are  far  from  uncommon.  It  is  well  known  that  if  we 
mix  together  in  a  box  fragments  of  stone,  &c.,  with  sand  or 
other  similar  powder,  and  set  the  box  aside  in  what  we  think 
a  quiet  place,  in  the  lapse  of  years  these  different  materials 
will  sort  themselves  out,  the  larger  fragments  finding  their 
way  to  the  bottom.  This  process  is  constantly  going  on  in 
Nature,  as  far  at  least  as  regards  stones  resting  on  arable 
soil,  loose  sands,  gravels,  and  peat  earth.  Mr.  Kinahan,  in 
the  article  referred  to,  makes  mention  of  a  number  of  other 
agencies  which  are  undeniably  concerned  in  the  result. 
Hence  without  seeking  to  deny  that  worms  take  a  part,  and 
occasionally  a  prominent  part,  in  the  subsidence  and  dis- 
placement of  stones,  we  submit  that  a  complication  of  causes 
is  here  concerned. 

VOL.  V.  (third  series.)  h 
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P,  E.  MuIIer  combats  an  objecSlion  which  has  been  brought 
forward, — to  wit,  that  worms  cannot  effeft  very  great  changes 
in  the  subsoil.  As  Darwin  admits,  they  live  chiefly  in  the 
upper  stratum  of  the  soil,  and  only  retire  lower  down  in 
severe  cold  or  in  prolonged  dry  weather.  To  this  MClller 
replies  that  the  smaller  earthworm  (L.  communis)  frequents 
the  upper  layer  of  soil,  in  which  it  is  not  unfrequently  frpzen 
up  in  a  hard  winter ;  but  that  the  larger  species,  a9  is  main- 
tained also  by  Hensen,  works  in  the  subsoil,  and  rarely  visits 
the  surface  except  in  mild  rainy  nights. 

The  importance  of  worm-tubes  in  aiding  the  penetration 
of  the  roots  of  plants  into  the  soil  has  also  been  called  in 
question,  chiefly  on  the  faith  of  observations  which  are  not 
quite  to  the  point.  Suppose  we  fill  a  pot  with  earth  or  sand, 
quite  free  from  worms,  and  introduce  a  plant ;  its  roots  will 
quickly  make  their  way  downwards.  But  such  soil  or  sand 
is  comparatively  loose  and  porous.  In  the  fields  and  gardens 
the  soil,  even  where  it  is  within  the  a(5lion  of  culture,  is 
relatively  compaft,  and  below  the  reach  of  the  plough  or  the 
spade  it  is  very  dense  indeed,  almost  impenetrable  to  roots. 
Thus  the  above-mentioned  experiment  is  illusory.  It  is  also 
proved  by  direft  observation  that  the  existing  tubes  or  chan- 
nels are  preferentially  utilised  by  the  roots  of  plants.  Thiel, 
to  whose  researches  we  iiave  referred  above,  admits  that  the 
roots  chiefly  penetrate  down  into  the  substratum  by  means 
of  such  channels,  but  he  doubts  whether  they  derive  any 
important  share  of  nutrition  from  the  subsoil,  as  they  do 
not  touch  the  sides  of  the  tubes  very  closely,  but  often  seem 
to  hang  in  them  loosely  suspended. 

But  Miiller  shows,  in  reply,  that  the  minute  capillary 
rootlets  are  most  adtive  in  the  absorption  of  food-matters, 
and  these  are  particularly  abundant  in  the  tubes  in  the  sub- 
soil, where  they  meet  with  favourable  conditions  for  growth, 
such  as  an  equable  temperature,  an  unexhausted  soil,  a 
moist  air,  rich  in  carbonic  acid  and  space  for  undisturbed 
growth.  The  capillaries  not  merely  spread  themselves  over 
the  sides  of  the  tubes,  but  make  their  way  into  minute  chinks 
and  apertures. 

Another  important  feature  is  here  brought  prominently 
forward  by  Prof.  Mtlller — the  underground  dew.  In  the 
severe  winter  of  1879-80  he  made  the  following  observation : 
— After  a  frost  of  several  weeks  uninterrupted  duration  the 
frozen  stratum  was  dug  through.  Immediately  below  it 
was  a  moist  subsoil  of  from  i  to  2  feet  in  thickness,  but  on 
penetrating  still  lower  down  the  earth  was  again  drier. 
The  presence  of  the  moisture  can  be  accounted  for  only  on 
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the  supposition  that  the  watery  vapour  constantly  rising  up 
from  the  lower  strata  became  condensed  as  it  approached 
the  frozen  upper  layer,  the  immediate  subsoil  being  thus 
kept  constantly  moist.  In  the  worm-holes  the  roots  thus 
constantly  enjoyed  a  moist  atmosphere.  Prof.  Miiller,  in- 
deed, found  them  frequently  covered  with  drops  of  water, 
and  is  thus  led  to  suppose  that  there  is  in  these  tubes  a 
pracSlically  incessant  formation  of  dew.  The  condensed 
water  coming  in  contaft  with  the  sides  of  the  tubes  will 
dissolve  both  saline  and  gaseous  matters  which  are  then 
absorbed  and  assimilated  by  the  roots,  which  are  thus 
supplied  with  nourishment  as  well  in  drought  as  in  moist 
weather. 

We  generally  find  nothing  in  Nature  which  is  altogether 
hurtful  or  altogether  beneficial.  The  old  and  profoundly 
wise  proverb  "  It  is  an  ill  wind  which  blows  no  one  any 
good  "  might  well  have  its  converse,  since  the  most  bene- 
ficent and  necessary  agencies  have  their  evil  phase.  Seeing, 
therefore,  what  an  amount  of  benefit  we  receive  from  worms, 
we  may  well  ask  to  see  the  other  side  of  the  account. 
Singularly  enough  this  other  side  is  almost  wanting.  It  is 
sometimes  asserted  that  worms  feed  upon  the  roots  of  living 
plants.  This  is,  however,  an  error;  they  consume  the  roots 
of  dead  and  decaying  vegetation  only.  We  may,  indeed, 
find  the  earthworm  a^ive  amongst  rotting  bulbs  and  tubers, 
but  in  such  cases  he  is  not  the  cause  of  the  mischief.  He 
must  not,  as  sometimes  happens,  suffer  for  the  sins  of  the 
wireworm,  of  the  larva  of  the  cockchaffer,  and  of  other 
depredators,  whether  insecSls  or  cryptogamous  plants. 

Earthworms  may  sometimes  cause  annoyance  by  boring 
their  way  in  or  out  of  the  soil  among  young  seedlings,  and 
displacing  them.  But  neither  this  sin  nor  that  of  slightly 
disfiguring  lawns  with  their  casts  can  be  brought  into  com- 
parison with  the  great  good  which  they  unquestionably  occa- 
sion to  the  farmer  and  the  gardener. 

The  only  really  serious  charge  against  worms  is  that  of 
bringing  infectious  matter  to  the  surface  of  the  soil.  But 
this  danger  we  may  easily  avoid  by  treating  animal  matter 
before  burial  with  some  of  the  many  chemicals  which  worms 
avoid. 

It  has  been  even  proposed  to  introduce  worms  in  localities 
where  they  are  deficient,  in  order  to  ameliorate  the  soil. 
For  this  purpose  a  hole  is  dug  out,  perhaps  a  yard  in  depth 
and  as  much  in  diameter.  If  the  bottom  of  the  soil  is  of  a 
very  compadt  and  retentive  nature,  it  is  somewhat  broken 
up  with  a  pickaxe  or  a  crowbar.    The  hole  is  then  filled  up 
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with  moist  sand,  and  receives  a  top-dressing  of  leaf-mould 
and  rotted  dung,  and  a  few  healthy  worms  are  introduced. 
The  operation  should  of  course  be  undertaken  in  moist, 
calm,  cloudy  weather. 


VI.    ON    TECHNICAL    EDUCATION.  . 
By  Robert  Galloway,  M.R.LA. 

(Continued  from  page  29.) 

^UR  inquiry  into  the  Education  system  adopted  by  the 
Department  of  Science  and  Art  will  be  confined 
chiefly  to  the  Science  division ;  but  it  would  be  as 
desirable  to  have  what  may  be  termed  an  accurate  **  stock- 
taking "  of  the  practical  results  achieved  by  the  Art,  as  well 
as  the  Science,  Schools  :  it  would  be  very  desirable,  for  in- 
stance, for  the  nation  to  know  the  proportion  of  French  to 
English  designs  produced  at  the  present  time  for  our  calico- 
printers,  and  the  amounts  paid  respectively  for  each.  Mr. 
Potter,  the  then  largest  calico-printer  in  the  world,  stated, 
in  the  evidence  he  gave  before  the  SeleCl  Committee  of  the 
House  of  Commons  in  1864,  that  prior  to  1840  there  was  a 
considerable  remuneration  to  the  designers  at  home :  we 
most  of  us,  he  said,  kept  up  large  establishments,  and  to 
my  certain  knowledge  there  were  many  men  receiving  from 
£100  to  3^500  a  year  as  designers  for  the  trade  ;  I  believe, 
he  said,  no  such  sums  are  now  (1864)  paid  in  this  country. 
We  are  more  than  ever  reliant  upon  the  Paris  ateliers  for 
designs.  I  have,  he  said,  made  a  calculation  which  I  believe 
to  be  within  the  mark ;  I  know  what  certain  houses  pay — 
£^2000  or  :f  3000  a  year — in  Paris  for  designs.  We  have 
regular  agencies  there,  which  we  had  not  even  a  few  years 
ago.  I  believe  the  amount  paid  by  calico-printers  alone^  at 
this  very  time,  is  enormous.  I  may  state,  at  once,  that  I 
know  twelve  houses  that  pay  from  ^^25,000  to  ^^30,000  a  year 
for  designs.  I  believe  the  entire  payment  now  in  the  trade 
for  French  designs  alone  is  upwards  of  ;^50,ooo  a  year :  we 
get  much  better  designs  in  Paris ;   unless  it  were  so  we 
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should  not  go  there,  of  course :  we  have,  in  the  meantime, 
lessened  our  own  designing  power  very  greatly. 

Fifty  thousand  a  year  must  have  been  by  no  means  an 
unimportant  fadtor  at  that  time  in  fostering  art  in  Paris,  by 
giving  employment  to  no  inconsiderable  number  of  French 
artists :  in  any  inquiry,  therefore,  at  the  present  time,  into 
the  technical  education  of  this  country,  it  ought  to  be  a 
matter  of  great  importance  to  ascertain  accurately  whether 
our  calico-printers  are  still  indebted  to  French  artists  for  the 
majority  of  their  best  designs. 

Some  at  least  of  our  Statesmen  and  Members  of  Parlia- 
ment, and  others  of  the  community,  have  been  led  to  believe 
that  the  system  adopted  by  the  Department  for  teaching 
Science  in  Elementaiy  Science  Schools  is  both  efficient  and 
economical,  and  that  no  other  system  could  produce  equal 
— not  to  say  better — results  at  the  same  cost  to  the  State. 
I  think  it  can  be  shown — and  shall  now  attempt  to  show, 
and  I  hope  convincingly  to  the  majority  of  impartial  per- 
sons— that  a  system  more  in  accordance  with  sound  educa- 
tional principles,  and  which  would  therefore  produce  belter 
practical  results  for  the  nation,  could  be  devised,  and  would, 
at  least,  be  no  more  costly  to  the  State  than  the  present 
one. 

In  the  evidence  I  shall  adduce  to  show  the  defedts  and 
deficiencies  of  the  present  system,  I  shall  take  my  facets  from 
three  sources  : — ist,  Public  documents.  2nd,  From  personal 
knowledge.  3rd,  Fafts  that  have  been  accidentally  given  to 
me  by  gentlemen  who  have  taught  under  the  Department. 
I  say  accidentally  supplied  to  me,  because  I  did  not  go  in 
search  of  them ;  and  I  shall  be  most  careful  in  stating  them 
— they  are  not  in  the  smallest  degree  distorted.  And  this 
question  of  whether  we  have  or  have  not  adopted  the  best 
system  for  the  teaching  of  subjects  the  practical  applications 
of  which  ought  to  lead  to  the  improvement  of  old,  and  the 
establishment  of  new,  industries  in  the  country,  is  by  no 
means  an  unimportant  one  for  us  at  any  time;  but  it  is 
especially  important  at  present,  when  we  as  a  nation  have 
to  face  a  stagnant,  if  not  a  declining,  revenue,  occasioned  by 
a  serious  falling  off  of  our  exports  both  in  quantity  and  value, 
owing  to  increased  and  increasing  foreign  competition. 

It  has  already  been  pointed  out  that  under  certain  circum- 
stances the  teacher  may  receive  no  payment  from  the 
Department  for  his  year's  work ;  but  there  are  other  excep- 
tional cases,  besides  those  stated  in  the  Science  Directory, 
which  will  forfeit  the  teacher's  earnings.  I  will  relate  two 
that  have  been  brought  under  my  notice : — A  few  years  ago 
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a  gentleman  started,  and  taught,  a  chemical  class  in  the 
Mechanics'  Institution  in  this  place.  The  examination  was 
duly  held ;  but  when  the  teacher  sought  for  payment  he  was 
informed  that  owing  to  some  informality  the  Secretary  of  the 
Local  Committee  had  committed — of  which  he,  the  teacher, 
was  up  to  that  time  totally  ignorant — no  payment  could 
be  given  to  him,  nor  prizes  awarded  to  the  students. 

When  Physical  Geography  was  one  of  the  subjects  in  the 
Departments  course,  a  gentleman,  who  afterwards  related 
the  particulars  to  me,  started  a  class  in  the  subje(5l,  and  gave 
about  a  hundred  lessons.  The  class  knew  their  subjeA  tho- 
roughly ;  and  a  few  days  before  the  official  examination  he, 
the  teacher,  held  an  examination,  and  out  of  twenty  ques« 
tions  he  gave  eight  of  them  comprised  the  examination  paper 
of  the  Department's  examiner,  but  the  pupils  were  awarded 
no  marks  at  the  Department's  examination ;  the  teacher 
therefore  received  no  payment,  and  he  consequently  gave  up 
teaching  the  subjeCl.  Owing  to  local  peculiarities  the  pupils' 
vocabulary  of  English  words  was  somewhat  limited,  and 
therefore  they  all  expressed  themselves  very  much  alike ; 
and  as  they  were  acquainted  with  the  answers  to  the  eight 
questions  the  Department's  examiner  gave,  the  teacher  con- 
cluded that  the  Departmental  authorities  believed  that  the 
pupils  had  been  made  acquainted  with  their  examiner's  paper 
before  going  into  the  examination  room.  This  was  after- 
wards  apparently  confirmed  in  the  following  manner : — Some 
time  afterwards  the  same  gentleman  taught,  in  the  same 
place,  a  class  in  Geology.  "  The  answers  " — I  give  the 
gentleman's  own  words — "  were  so  good  that  the  Depart- 
ment would  not  credit  my  class  for  having  written  them, 
and  an  Inspector  was  sent  who  boldly  accused  us  of  unfair 
dealing.  The  candidates  were  asked  to  write  the  answers 
again,  which  they  did,  though  it  was  some  six  or  seven 
weeks  after  the  examination.  I  told  the  InspeAor  I  would 
hnd  no  difficuly  in  '  spotting '  their  questions ;  I  showed  him 
a  few  papers  of  questions  in  my  note-book  which  would 
ensure  answers  to  their  questions  :  they  allowed  some  on  the 
second  occasion  to  pass.  The  Local  Committee  complained 
of  the  unfairness  of  suspe(5ting  the  work  done  by  the  pupils 
simply  because  their  expressions  were  alike,  if  not  identical." 
This  resulted  in  this  gentleman  abandoning  the  teaching  of 
that  subje(5t  also. 

When  payment  has  been  awarded  there  is  frequently  great 
delay  in  paying  the  grant.  On  January  23rd,  1882,  there 
appeared  in  the  ''  Standard  "  newspaper  a  communication 
from  ''A  School  Manager"  respecting  the  delay  in  the 
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payment  of  the  Government  grants  to  schools ;  on  the  26th 
of  that  month  there  appeared  in  the  same  newspaper  the 
following  letter  ;— 


a 


The  Payment  of  Science  Grants. 


Sir, — May  I  be  permitted  to  supplement  the  letter  of 
**  A  School  Manager"  to  point  out  that  the  ilelay  in  the 
payment  of  Science  Grants  is  even  worse  than  in  Elementary 
Schools.  Science  Classes  commenced  in  September,  1880, 
were  examined  in  May,  1881,  the  results  published  in  July, 
and  the  payments  made  in  December.  Most  Science 
teachers  are  paid  solely  out  of  the  grant.  Is  it  not  sufficient 
that  teachers  alone,  of  all  the  professions,  should  voluntarily 
undertake  a  whole  session's  work  without  touching  payment, 
but  they  must  have  a  gratuitous  addition  of  five  months* 
waiting  after  the  results  are  declared  ?  One  Science  teacher, 
who  has  since  died,  whose  enfeebled  constitution  needed  the 
support,  and  whose  nervous  temperament  chafed  against  the 
delay  of  his  grant  (some  3^40)  received  it  on  the  Friday 
before  Christmas-day. 

'*  I  am,  Sir,  your  obedient  servant, 

**  Science  Teacher." 

Even  if  the  uncertainty  of  receiving  any  payment  at  all, 
and  the  uncertainty  when  it  will  be  paid  even  when  it  has 
been  awarded,  affedled  only  the  Teacher  and  not  the  Taught, 
it  must  be  admitted,  I  think  by  every  one,  that  a  system 
which  involves  all  this  uncertainty  about  the  teacher's  pecu- 
niary remuneration  requires  at  least  some  reforming ;  for  it 
can  scarcely  be  doubted  that  this  uncertainty  must  adl  un- 
favourably in  securing  the  best  talent,  and  that  it  will  only 
be  adopted  as  a  last  resource  for  making  a  living.  But  these 
uncertainties  must  more  or  less,  according  to  the  tempera- 
ment of  the  teacher,  unfit  him  for  discharging  as  efficiently 
as  he  would  otherwise  do,  if  his  mind  was  at  ease  with 
regard  to  pecuniary  matters,  the  duties  of  his  calling.  But 
we  will  now  pass  on  to  the  defedls  and  deficiencies  of  the 
system  as  they  more  immediately  affedl  the  taught,  and  there- 
fore through  them  the  nation. 

Written  examinations  are  mainly  the  Department's  tests 
of  the  candidate's  knowledge  of  the  Indudlive  Sciences  :  the 
teacher,  to  have  any  chance  at  all  in  securing  any  payment 
from  the  Department,  must,  on  that  very  account,  teach  his 
pupils  to  pass  ;  whether  they  know  the  subjedt  they  are 
taught  must  necessarily  be  to  the  teacher,  as  far  as  his 
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self-interest  is  concerned,  of  very  little  or  no  importance 
compared  to  that  of  their  passing  :  he  will  therefore  devote 
special  attention  to  those  who  are  most  likely  to  pass, — ^to 
those  who  have,  he  finds,  the  best  verbal  memories ;  and 
that  this  really  takes  place  will  be  proved,  I  think  conclu- 
sively, when  the  number  of  pupils  in  the  different  Science 
Schools  are  contracted,  which  will  be  done  in  a  future  article, 
with  the  number  that  present  themselves  for  examination  in 
the  elementary  stage,  and  these  again  with  the  number  which 
go  in  for  the  highest,  honour,  examination.  Here  is  a 
fundamental  difference  between  the  system  of  teaching  car- 
ried on  under  the  Science  and  Art  Department  and  the 
system  carried  on  in  Germany.  "  It  is  our  principle,"  stated 
an  eminent  German  teacher  in  one  of  the  Trade  or  Business 
Schools  in  that  country,  ''to  adapt  our  instrudlion  to  the 
wants  of  the  average  boy, — to  see  that  he  is  brought  up  to 
the  prescribed  mark  at  the  proper  time ;"  and  if  England 
wants  a  good  educational  system — one  that  will  be  for  the 
advantage  of  the  nation,  whether  it  be  general,  scientific,  or 
technical — it  must  also  be  one  principle ;  but  this  cannot  be 
as  long  as  we  adopt  the  system  of  payment  on  results,  espe- 
cially as  that  system  is  carried  out  by  the  Department  of 
Science  and  Art. 

Another  evil  of  the  payment  on  the  result  system  is  that 
it  compels  the  teachers,  owing  to  small  sums  they  can  earn 
by  teaching  one  or  two  subjects  to  one  class,  either  to  teach 
many  subjects  in  one  or  two  schools,  or  to  teach  one  or  more 
subjefts  in  several  schools ;  the  teachers  have,  therefore,  to 
give  so  much  time  to  teaching,  in  order  to  obtain  little  more 
than  a  bare  competency,  that  little  or  no  time  is  left  them 
for  prosecuting  their  own  studies  so  as  to  keep  them  on  a 
level  with  the  progress  which  is  taking  place  in  the  subjects 
they  teach.  In  what  a  different  position,  in  this  respedl,  is 
the  teacher  under  this  system  to  the  teacher  in  Germany ; 
in  that  land  of  learning  three  lessons  a  day  is  considered  very 
full  work  for  a  teacher.  It  is  thought  in  that  country  that 
a  teacher  should  give  no  more  lessons  than  he  can  give  with 
the  whole  force  and  freshness  of  his  mind  without  undue 
exhaustion  ;  and,  above  all,  he  should  have  time  for  prose- 
cuting the  private  studies  which  enhance  the  value  and 
efficiency  of  his  work,  and  he  is  only  called  upon  to  give 
instrudlion  in  cognate  subjects. 

In  looking  over,  some  little  time  ago,  the  Department  of 
Science  and  Arts  Report,  published  in  1881,  I  noticed  many 
fadts  supporting  what  I  have  just  stated  as  regards  the  time 
the  teachers   paid  on  the    result   system  have  to  give  to 
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teaching :  one  teacher  taught,  according  to  the  Report,  in 
no  less  than  nine  distinA  schools ;  another  taught  in  eight 
schools  under  the  Department,  and  in  one  at  least  under  the 
City  and  Guilds  of  London  Institute ;  and  several,  as  shown 
by  the  Report,  in  six,  five,  and  four  different  schools. 

A  gentleman  told  me  a  few  years  ago  that  in  order  to  gain 
a  living  he  had,  in  addition  to  teaching  in  a  day  school,  to 
teach  evening  classes,  and  some  of  the  places  where  these 
were  held  were  so  far  removed  from  where  he  lived  that  he 
did  not  reach  home  sometimes  until  2  o'clock  in  the  morning ; 
he  added,  it  was  killing  work.  Another  gentleman  has  stated 
to  me — "  I  certainly  am  not  contented  with  the  work  I  have 
to  do ;  10  a.m.  to  9  p.m.  three  days  a  week,  10  to  5  two  days, 
10  to  I  Saturdays ;  these  are  my  hours,  and  I  teach  no  less 
than  eight  Science  subjedls.  From  all  this,  if  the  restUts  are 
good,  I  make  about  ;f  250  a  year ;  chance  of  promotion  none. 
I  really  feel  that  I  am  throwing  the  best  years  of  my  life 
away  in  useless  drudgery,  for  I  do  not  like  {or  know  much 
about)  the  large  majority  of  the  Sciences  I  teach. 

I  think  our  Commissions  need  not  go  far  from  home  to  learn 
why  we  are  so  far  behind  other  countries  in  scientific  and 
technical  education.  A  true  instructor  adapts  his  methods 
and  processes  of  instruction  to  the  mental  capacity  of  each 
of  his  students ;  but  how  can  a  teacher  who  has  either  many 
subjects  or  many  classes  to  teach  do  this  ?  it  is  both  a  phy- 
sical and  mental  impossibility.  Prof.  Fleeming  Jenkin  con- 
siders that,  even  under  the  most  favourable  circumstances,  it 
is  very  difficult  to  obtain  Science  teachers  capable  of  rendering 
Science  as  a  good  and  mental  discipline,  as  the  teachers  of 
the  dead  languages  made  their  subjects :  '^  for  this  reason 
Latin  and  Greek  were  dead  languages,  and  did  not  change  ; 
they  were  taught  now  as  they  were  fifty  years  ago ;  but 
Science  changed  with  inconceivable  rapidity,  almost  from 
day  to  day.  What  were  the  first-fruits  of  Science  last  year 
was  already  antiquated,  and  the  difficulty  was  how  to  get  a 
body  of  teachers  who  could  follow  all  these  constant  changes 
at  the  same  time  they  were  imparting  instruction  in  second- 
ary schools.  He  did  not  say  it  was  impossible,  but  there  was 
a  great  difficulty." 

(To  be  coDtiDued.) 
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Colin  Clout's  Calendar.     The  Record  of  a  Sunimer — April  to 
0(5lober.    By  Grant  Allen.    London :  Chatto  and  Windus. 

We  have  here  another  of  those  bright,  chatty  volumes  in  which 
Mr.  Allen  is  rendering  the  New  Natural  History  into  the  language 
of  daily  life,  and  incorporating  it  with  the  stock  notions  of  the 
public.  This  is  a  much-needed  task,  and  the  author  takes  it  in 
hand  not  merely  with  a  thorough  good-will,  but  with  a  rare 
felicity. 

The  first  interesting  observation  we  find  refers  to  the  difference 
of  ground  sele(5led  by  each  of  those  closely  kindred  flowers  the 
primrose  and  the  cowslip.  Both  of  course  love  a  chalky  or  calca- 
reous soil,  and  are  scant  and  poor  where  lime  is  deficient.  But 
the  primrose,  Mr.  Allen  tells  us,  grows  chiefly  on  sloping  banks 
and  the  sides  of  little  hillocks,  whilst  the  cowslip  is  found  in 
abundance  in  the  midst  of  level  plains.  This  distin(5lion  is  noted 
in  an  old  song  which  we  heard  some  thirty  years  ago, — the  fossil 
fragment,  so  to  speak,  of  an  opera  which  has  been  duly  consigned 
to  extind^ion  for  the  twofold  sin  of  English  music  and  English 
words : — 

**  Primroses  deck  the  bank's  green  eide, 
Cowslips  adorn  the  valley.** 

This  simple  fadl  will  give  us  a  good  illustration  of  the  difference 
between  the  two  Schools  of  Natural  History.  The  Old  School 
would  have  simply  noted  it  as  a  fadl.  The  New,  or  Evolutionist 
School,  brings  the  fadl  into  connexion  with  certain  features  in  the 
growth  of  the  two  plants.  The  cowslip  carries  its  flowers  in  a 
cluster  at  the  summit  of  a  stout  stalk,  high  enough  to  overtop  the 
grass  at  that  early  season  of  the  year  when  it  usually  comes  into 
bloom.  The  primrose  has  its  flowers  singly,  each  supported  on  a 
stalk  too  short  and  slender  to  bear  them  up  above  the  neighbouring 
herbage.  Hence  were  they  to  grow  in  the  same  localities  the 
primrose  would  be  likely  to  escape  observati^,  whilst  the  cowslip 
would  be  seen  very  well.  Thus  the  primrose  haunts  sloping 
grounds  where  the  shortness  of  its  stalk  does  not  occasion  con- 
cealment. Hence  the  difference  of  ground  is  not  an  arbitrary 
matter,  but  is  in  conne(5lion  with  the  stru<ftural  features  of  the  two 
plants. 

But  a  botanist  of  the  first  quarter  of  the  century  might  and 
would  still  ask,  What  would  the  primrose  suffer  if  it  escaped  ob- 
servation ?  If  this  were  the  case  it  would  not  be  visited  by  bees 
and  butterflies,  and  would  consequently  lose  all  the  benefits  of 
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cross-fertilisation.  Thus  we  see  how  in  the  light  of  Evolutionist 
principles  such  a  stray  fadl  as  the  favourite  locality  of  a  flower 
acquires  a  meaning,  and  how  it  in  turn  aids  in  confirming  those 
very  principles. 

On  the  colours  of  flowers  the  author  makes,  in  passing,  some 
interesting  remarks,  from  which  a  lesson  unwelcome  to  the  modem 
aestheticists  may  be  drawn.  These  good  people,  for  some  reason 
not  very  apparent,  have  an  especial  love  for  yellow  flowers.  Now 
as  any  truly  philosophical  botanist  well  knows,  and  as  Mr.  Allen 
does  not  fail  to  point  out,  "  the  most  primitive  flowers  are  yellow ; 
those  a  little  above  them  in  the  scale  have  usually  become  white ; 
those  more  highly  evolved  are  generally  red  or  pink ;  and  the 
highest  grade  of  all,  the  blossoms  peculiarly  modified  for  bees  and 
butterflies,  are  almost  always  blue  or  purple.*'  If  we  turn  again 
to  consider  leaves  we  find  a  yellow  colour  associated  with  decay. 
And  if  we  consider  the  processes  by  which  artificial  colours  are 
manufa(5lured,  we  shall  find  that  inattention,  carelessness,  too 
high  a  heat,  or  an  excessive  prolongation  of  the  adlion,  will  give 
other  colours  a  yellow  cast  or  turn  them  altogether  yellow.  Hence 
the  worship  of  the  sunflower  and  the  daflbdil  is  altogether  an  aber- 
ration, from  which  a  fine  feeling  for  the  beautiful  would  preserve 
even  the  unscientific  mind.  A  true  sestheticism  will  transfer  its 
love  and  reverence  to  red,  purple,  and  blue  flowers.  We  may  here 
see,  also,  the  reason  why  it  is  rare  to  find  yellow  and  blue  species 
in  one  and  the  same  genus,  or  yellow  and  blue  varieties  in  the 
same  genus.  We  see  also  the  reason  why  yellow  flowers  are  so 
abundant ;  they  are  within  the  scope  of  Nature's  **  'prentice 
hand." 

"  The  Trout  Jump  "  is  a  curious  medley  of  interesting  matter, 
leading  sometimes  to  diflicult  philosophical  questions.  The 
author  writes : — **  One  of  the  great  dangers,  indeed,  which  sur- 
round the  path  of  scientific  psychology  is  that  of  being  too 
exclusively  human.  Here,  more  than  anywhere  else  in  Science, 
the  old  Greek  do<5lrine  that  man  is  the  measure  of  all  things, 
seems  especially  to  beset  us  on  every  side."  This  saying  may 
be,  and  is,  taken  in  two  senses,  so  different  that  the  one  may  be 
pronounced  nonsense  and  the  other  a  profound  truth.  *'  Man  the 
measure  of  all  things  "  is  commonly  understood  to  mean  that 
everything  in  the  world  exists  with  reference  to  man,  and  is  ar- 
ranged with  a  view  to  his  interest  and  convenience.  In  the  other 
or  idealist  meaning  it  is  simply  an  admission  of  the  purely  pheno- 
menal chara(5ler  of  all  our  knowledge. 

In  the  same  chapter  the  author  introduces  his  hypothesis  that 
"  in  every  case  a  taste  for  colour  has  been  aroused  in  the  creatures 
themselves  during  their  constant  intercourse  with  brilliant  sur- 
roundings and  their  continual  quest  for  brilliant  articles  of  food." 

The  rule,  however,  that  the  most  gaily-coloured  species  are 
flower-feeders  or  fruit-eaters,  is  not  without  signal  exceptions,  as 
Mr.  A.  R.  Wallace  has  indeed  pointed  out.   It  foils  in  such  groups 


zoo  ,  Analyus  of  Boohs.  [Februarys 

• 

as  Cicindekif  Calosoma,  in  the  more  splendid  Carabs,  in  many 
of  the  Buprestidae,  the  Longicornes,  the  Phanaei,  among  birds 
in  the  pheasants,  the  trogons,  and  in  certain  lizards  and 
serpents. 

In  a  chapter  on  '<  Catkins  and  Almond  Blossom  " — ^which  latter 
he  does  not  think  pretty — Mr.  Allen  states — "  None  of  our  own 
English  trees  has  such  a  brilliant  spring  blossom  as  the  flowering 
almond."  He  must  forget  the  Mezereon,  whose  flowers  com- 
pletely  anticipate  its  leaves. 

We  note  the  remark  that  '<  you  will  never  find  a  brilliant  mass 
of  heavy  bloom  on  a  stridlly  annual  plant,  and  all  the  more 
massive  forms  are  provided  for  beforehand  by  means  of  bulbs, 
corms,  or  tubers."  This  generalisation  is  followed  up  by  an  un- 
gracious sneer  at  certain  plants  which  are  mostly  admired.  He 
speaks  of  '*  deceptive  and  papery  flowers,  like  the  poppies  or  the 
hand-to-mouth  convolvulus,  which  manage  to  make  a  great  deal 
of  show  at  very  little  real  expense.  They  spend  all  they 
have  on  a  little  gaudy  colour,  thinly  spread  out  over  an  ex- 
tremely large  flat  surface."  The  man  who  can  speak  thus  of 
the  morning  glory  cannot  be  implicitly  trusted  on  questions  of 
beauty. 

Speaking  of  the  ^*  Mole  at  Home,"  Mr.  Allen  tells  us  that 
'*  wunt  or  wont  is  the  good  old  English  name  of  those  under- 
ground animals  which  we  now-a-days  know  as  moles.'*  We 
doubt  if  the  name  **  wunt "  was  ever  known  in  the  north  and  east 
of  England.  In  the  most  retired  and  old-fashioned  parts  of 
Lancashire  and  Yorkshire  they  were  known  as  '<  mowdiwarps"  or 
<*  mowdiwarts,"  f.^.,  the  animals  which  warp  or  turn  the  mould. 
The  author  does  well  to  remind  his  readers  that  the  common 
diagrams  of  the  mole*s  underground  habitation  are  *'  ridiculously 
overdone  in  the  matter  of  systematic  completeness." 

Double  flowers  do  not  meet  with  Mr.  Allen's  approbation,  and 
the  following  outburst  is  really  unpardonable : — **  Our  cottage 
garden  will  not  away  with  your  modern  Gloxinias,  and  heaven 
only  knows  what  other  newfangled  things  called  by  doubtfully 
classical  names  unlovelier  than  themselves."     If  the  Gloxinia  is 
unlovely,  the  same  must  be  said  of  every  other  flower,  and  of 
most  with  a  fearful  a  fortioru    And  yet  Mr.  Allen  can  speak  of 
the  '^  ornamental  value  of  the  common  wind-fertilised  plants," 
which  he  himself  admits  bear  upon  them  the  mark  of  degrada- 
tion  and   degeneracy.     He   says   "  our  ordinary  taste   in   the 
matter  of  flowers  is  still  a  trifle  barbaric."    What  if  we  say 
that  the  decreasing  fondness  for  bright  colour  is  a  mark  of  racial 
degeneracy,  just  like  the  love  for  bitter  beverages,  which  seems 
to  spring  up  in  a  nation  just  as  dyspepsia  and  general  debility 
become  more  common  ?   Pure  bright  colours  may  be  ill-assorted, 
but  that  is  no  justification  for  the  sage  greens  and  other  dirty 
shades  now  coming  into  request. 
We  regret  that  we  cannot  carry  our  examination  of  this  work 
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any  further.  Though  containing  much  that  we  cannot  accept,  it 
contains  more  that  must  be  pronounced  of  exceeding  interest, 
and  no  small  stock  of  original  and  accurate  observations. 


Physical  Optics.    By  R.  T.  Glazebrook,  M.A.,  F.R.S.    Lon- 
don :  Longmans  and  Co. 

This  work  forms  one  of  the  series  of  **  Text^Books  of  Science  " 
which  are  being  brought  out  by  the  Messrs.  Longman.  The 
author  in  his  Preface  explains  the  division  of  the  science  of  light 
into  Geometrical  and  Physical  Optics,  the  latter  of  which  deduces 
the  laws  of  the  propagation,  reflexion,  and  refradlion  of  light 
from  a  certain  hypothesis,  and  explains  at  the  same  time  certain 
phenomena  which  geometrical  optics  fail  to  account  for. 

Even  in  this  Preface  the  author  refers  to  the  difficulty  of  ex- 
plaining the  existence  of  redlilinear  rays  of  light  on  the  principles 
of  the  received  undulatory  theory.  He  seems  almost  to  apologise 
for  the  simplicity  of  the  mathematical  methods  made  use  of, 
which  he  fears  **  will  appear  long  and  clumsy  to  those  who  are 
acquainted  with  the  differential  and  integral  calculus."  At  the 
same  time  many  readers  will  think  that  he  has  made  quite  suffi- 
cient demands  upon  their  attainments. 

In  the  first  chapter  we  find  an  account  of  the  conservation  of 
energy,  of  light  as  a  form  of  energy,  of  the  Newtonian  emission 
theory,  and  of  the  difficulties  which  led  to  its  ultimate  rejection. 
In  the  next  chapter  we  have  an  explanation  of  the  undulatory 
hypothesis,  preceded  by  a  notice  of  the  assumed  ether  as  the 
medium  by  which  the  light-vibrations  are  transmitted.  Reasons 
for  believing  the  existence  of  the  ether  are  promised  in  a  sub- 
sequent portion  of  the  work.  In  the  same  chapter  the  author 
explains  the  re(5lilinear  propagation  of  light, — a  difficulty  which 
Huygens,  the  originator  of  the  undulatory  theory,  failed  to  over- 
come, and  which  was  Newton's  chief  objedlion. 

Chapter  III.  deals  with  reflexion  and  refradlion,  and  explains 
the  connexion  between  velocity,  wave-length,  and  period. 

In  the  following  chapters  the  author  treats  successively  of 
prisms  and  lenses ;  of  interference ;  the  colours  of  thin  plates ; 
difira(5tion,  dispersion,  and  achromatism  ;  spe(5lrum  analysis ;  ab- 
sorption and  anomalous  dispersion ;  double  refradlion ;  the 
reflexion,  refra<5lion,  and  interference  of  polarised  light ;  circular 
polarisation  ;  eledlro -optics,  and  the  velocity  of  light. 

Under  the  last  head  the  author  discusses  the  hypothesis  of 
Messrs.  Young  and  Forbes,  that  the  blue  rays  travel  more  rapidly 
than  the  red,  and  concludes  that  in  air,  as  in  a  vacuum,  waves  of 
all  colours  travel  at  the  same  rate. 
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In  treating  on  eledlro-optics  he  concludes  that  the  ether  and 
the  eledlro-magnetic  medium  are  the  same,  and  that,  as  Maxwell 
puts  it,  **  light  is  a  series  of  oppositely  direcfled  magnetisations 
and  ele<5lro- motive  forces/' 

Mr.  Glazebrook's  work  seems  exceedingly  well  suited  for  the 
class  of  readers  to  whom  it  is  more  especially  addressed* 


The  Relative  Mortality  after  Amputations  of  Large  and  Small 
Hospitals,  and  the  Influence  of  the  Antiseptic  (or  Listerian) 
System  upon  such  Mortality.  By  H.  C.  Burdett.  Re- 
printed from  the  "Journal  of  the  Statistical  Society." 
London :  J.  and  A.  Churchill. 

It  strikes  us  that  the  long  title  of  this  little  work  might  be  im- 
proved by  the  substitution  of  "  in  "  for  "  of  "  before  the  words 
<<  Large  and  Small  Hospitals."  As  the  title  now  stands  a  cap- 
tious person  might  ask  whether  the  hospitals  themselves  had 
been  amputated  instead  of  the  limbs  of  the  patients  ? 

Apart  from  this  trifling  slip  in  language  we  find  here  much 
that  deserves  attentive  consideration  outside  the  pale  of  the 
medical  profession.  The  results  of  the  figures  given  show  dis- 
tin<5lly  that  the  probability  of  recovery  after  a  serious  operation 
is  greater,  tangibly  greater,  in  the  so-called  "  cottage  hospitals  " 
than  in  the  larger  establishments.  Hence  Sir  James  Simpson 
cannot  have  been  far  wrong  in  maintaining  that  there  exists  "  an 
inherent  unhealthiness  in  large  hospitals."  The  attempt  to  ac- 
count for  the  difference,  as  one  of  the  author's  critics  has  done, 
by  the  assumption  of  a  **  difference  in  the  surgical  pradlice,"  is  a 
curious  plea,  since  it  would  amount  to  something  very  like  an 
admission  that  the  surgical  skill  at  command  of  the  great  city 
hospitals  was  inferior  to  that  brought  to  bear  in  the  cottage  hos- 
pitals. Still  more  curious  is  the  assertion,  by  the  same  critic, 
that  the  "  arrangements  for  nursing,  cleanliness,  and  ventilation 
in  cottage  hospitals  "  are  far  inferior  to  those  of  the  city  hospitals. 
This  statement  is  either  true  or  false.  Mr.  Burdett  proclaims  it 
"  entirely  imaginary  and  contrary  to  the  fadl."  If  true,  so  much 
the  worse  for  the  critic  in  question  ;  for  there  must  then,  on  his 
own  showing,  exist  in  the  city  hospitals  some  cause  of  mischief 
potent  enough  to  overpower  the  advantages  of  the  superior 
cleanliness,  ventilation,  and  nursing  which  he  claims  for  the 
large  establishments. 

We  are  glad  to  find  that  the  author  fully  appreciates  the  dangers 
of  the  water-closet  and  water-carriage  system.  He  shows  that 
in  the  original  cottage  hospitals  earth-closets  or  old-fashioned 
privies  outside  the  buildings  were  used.    Now  too  many  of  these 
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hospitals  show  a  desire  to  ''  dabble  in  bricks  and  mortar."  The 
new  buildings  are  fitted  with  water-closets  placed  in  the  interior 
of  the  buildings,  and  thus  sewer-gas  is  laid  on^  and  conveyed 
almost  to  the  bed-side  of  the  patients,  whilst  drains  are  made, 
as  in  the  majority  of  modern  dwelling-houses,  to  run  underneath 
the  building.  It  is  lamentable  how  completely  men  of  science, 
commonly  so-called,  forget  that  a  water-joint  does  not  prevent 
the  interchange  of  gases. 

The  results  of  the  Listerian  system  in  surgery  are  proved  to 
be  decidedly  successful.  The  author,  in  pointing  to  the  valufi  of 
the  work  of  such  men  as  Lister,  Wells,  and  others,  asks  pointedly 
why  the  highest  honour  ever  earned  by  a  physican  or  a  surgeon 
is  a  baronetcy,  whilst  lawyers  and  financiers  may  aspire  to  and 
frequently  attain  peerages  ?  Walter  Savage  Landor  complained 
that  the  "  blackest  mud  of  the  Bar  and  the  Exchange "  was 
"  shovelled  up  against  us  in  heaps." 


Der  Chemismus,  Magnetismus,  und  Diamagnetismus  in  Lichte 
mehr  dimensionaler  Raum-anschauung,*  By  Richard 
Brosch.     Leipzig:  R.  Brosch. 

Our  readears  will  doubless  admit  that  we  have  here  to  grapple 
with  a  perplexing  and  a  thankless  subjedl.  To  ignore  it  because 
it  seems  not  easily  reconcilable  with  the  orthodoxies  of  modern 
science  is  contrary  to  our  custom,  and  to  our  notions  of  duty. 
To  form,  as  far  as  we  are  able,  a  fair  and  impartial  estimate  of 
its  value,  is  to  offend  two  opposite  parties,  each  of  which  tacitly 
demands  from  us  a  benevolent  neutrality.  The  subjedl  has  also 
its  inherent  difHculties.  To  judge  of  an  attempt  to  consider 
chemism  {i.e.,  the  totality  of  chemical  phenomena),  magnetism, 
and  diamagnetism,  in  relation  to  a  concept  of  space  of  more 
than  three  dimensions,  a  clear  understanding  of  such  space,  and 
of  what  it  involves,  is  essential.  But  such  a  clear  understanding 
we  do  not  possess.  We  do  not  deny  that  possibly  to  beings 
higher  than  man— the  existence  of  which  in  the  universe  we 
here  neither  afHrm  nor  deny — space  may  perhaps  appear  to  admit 
of  four  dimensions.  But  this  consideration  does  not  assist  us  in 
the  least.  Perhaps  our  best  course  will  be  to  quote  from  the 
work  before  us  a  popular  presentation  of  the  matter,  which  Herr 
Brosch,  curiously  enough,  borrows  from  an  opponent, — Professor 
Vogel. 

"  We  measure    space  according  to  a  threefold  extension,— 

*  Chemism,  Magnetism,  and  Diamagnetism  in  the  Light  of  a  Poly-dimen- 
sional  View  of  Space. 
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length,  breadth,  and  depth, — and  we  have  a  clear  conception  of 
a  simple  body,  e.g,f  a  quadrangular  pillar,  when  we  state  its 
dimensions  in  length,  breadth,  and  height.  Concerning  a  fourth 
dimension  we  know  nothing,  and  are  absolutely  unable  even  to 
conceive  it.  But  this  may  possibly  be  due  to  the  limitation  of 
our  senses.  Let  us  imagine  a  being  which,  in  virtue  of  its 
peculiar  organisation,  lived  in  a  plane,  and  was  incapable  of 
recognising  any  obje(5t  outside  of  such  plane.  This  being  will 
possess  a  conception  of  the  extent  of  its  plane  in  length  and 
breadth,  but,  to  it,  the  conception  of  depth  or  height— and  con« 
sequently  of  space— would  be  totally  wanting.  All  objedts  would 
become  visible  to  this  being  only  when  they  entered  its  plane  of 
perception,  and  on  leaving  it  they  would  vanish.  A  human 
finger  touching  this  plane  with  its  point  would,  e,g.,  become 
visible  to  such  a  being  as  an  oval  spot  at  the  point  of  conta(5t, 
whilst  the  part  of  the  finger  standing  above  the  plane  would 
remain,  to  it,  invisible.  If  the  finger  touches  the  plane,  not  with 
its  tip,  but  with  its  side,  our  supposed  being  will  obtain  a  quite 
different  view  of  the  finger,  which  will  now  appear  as  a  long  bent 
figure.  Such  a  being  will  scarcely  believe  that  the  oval  spot  and 
the  long  figure  proceed  from  one  and  the  same  objedl.  If  we 
remove  the  finger  it  will  vanish  from  the  sight  of  the  supposed 
being,  who  will  be  unable  to  conceive  what  has  become  of  it. 
Let  us  suppose  a  circle  drawn  in  the  plane  ;  it  will  appear  to  our 
imagined  bi-dimensional  being  as  a  perfe(5Uy  closed  figure. 
That  the  circle  is  open  above  and  below  it  will  not  perceive.  If 
it  wishes  to  go  to  the  centre  of  the  circle  it  must  break  through 
the  boundary-line,  and  if  we,  from  above  or  from  below, — i.e., 
from  the  third  dimension, — put  a  finger  in  the  middle  of  the 
circle  without  breaking  through  the  circumference,  it  will,  to  the 
being  in  question,  appear  a  miracle. 

**  It  would  be  quite  the  same  with  us  if  there  existed,  in  addi- 
tion to  the  three  dimensions  of  space  which  we  perceive,  length, 
breadth,  and  thickness,  yet  a  fourth,  which  we  do  not  perceive. 
If  an  objedl  passes  into  the  fourth  dimension,  it  vanishes  for  us, 
and  suddenly  re-appears  when  it  enters  into  our  region  of  per- 
ception. It  is  even  conceivable  that  a  hollow  ball,  which  to  us 
appears  as  a  body  closed  on  all  sides,  is  open  in  the  fourth 
dimension,  just  as  the  circle  which  to  a  bi-dimensional  being 
appears  completely  closed,  is  open  above  and  below. 

*'  To  a  bi-dimensional  being  the  tying  an  ordinary  knot  on  a 
piece  of  string  free  at  both  ends,  would  appear  inconceivable,  as 
for  this  purpose  one  end  of  the  string  must  be  lifted  up  out  of  the 
plane  in  order  to  be  passed  over  and  then  under  the  other  part  of 
the  string,  whilst  a  man,  with  his  conceptions  of  height,  breadth, 
and  length,  at  once  understands  this  operation. 

«  On  the  other  hand,  we  are  not  able  to  tie  a  knot  in  a  string 
whose  two  ends  are  conne<5led  so  as  to  form  a  ring  without  firet 
opening  the  string.    But  if  we  suppose  a  fourth  dimension,  and 
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brings  which  can  aA'in'it,it  is  conceivable  that  such*  beings 'may' 
be  able  to  tie  a  knot  on  a  ring-shaped  string." 

This  is,  perhaps,  as  clear  a  representation  of  the  hypothesis  of 
poly-dimensional  space  as  can  be  obtained  without  the  aid  of 
transcendental  geometry. 

The  author  propounds  a  hypothesis  which  he  endeavours  to 
follow  out  to  its  physical  and  chemical  consequences.  It  is  a» 
follows  : — "  Our  tri-dimensional  world,  in  as  far  as  it  is  composed 
of  ponderable  matter,  consists  of  poly-dimensional  atoms, 
arranged  in  a  tri-dimensional  manner." 

This  h3rpothesis  compels  us  to  the  conclusion  that  every  atom 
possesses  several  magnetic  axes,  situate  in  various  fixed  direc- 
tions in  or  upon  it.  Those  only  which  lie  with  both  their  poles 
in  tri-dimensional  space  are  permanent  and  incapable  of  being 
induced.  All  the  others  are  ordinarily  inadtive,  but  owe  their 
origin  to  an  indudtive  adtion.  According  to  the  position  of  the 
atom  sometimes  one  and  sometimes  another  of  these  axes  comes 
to  lie  in  tri-dimensional  space,  and  furnish  then  permanent  atom* 
magnets. 

This  hypothesis,  further,  according  to  the  author,  serves  to 
explain  how  one  and  the  same  atom,  in  different  combinations, 
can  appear  with  a  different  atomicity. 

But,  admitting  that  the  hypothesis,  if  fully  followed  out,  may 
throw  a  new  light  upon  a  multitude  of  phenomena,  we  have  still 
to  ask  what  are  its  foundations  ?  For,  if  no  fourth  dimension 
exists,  the  light  thrown  by  the  new  hypothesis  will  be  a  Will-o'- 
4he'Wisp, — ^an  Irrlicht,  We  must  ask,  then,  for  a  perfedlly 
distindt  and  decisive  proof  of  the  existence  of  this  fourth  dimen- 
sion. There  have  been  produced,  we  are  told,  certain  pheno- 
mena, such  as  the  tying  of  a  knot  on  a  closed  string,  the  passing 
of  two  wooden  rings  through  each  other  chain-fashion,  the 
passing  of  a  ring  upon  a  pole  at  either  end  of  which  there  are 
projedtions  whose  diameter  exceeds  that  of  the  ring,  the  placing 
of  a  ring  upon  a  man's  arm  whilst  he  holds  his  hands  clasped 
together,  &c.  Admitting  all  this  without  discussion, — for  which, 
indeed,  our  space  is  wholly  insufficient — there  remains  a  diffi- 
culty which  Herr  Brosch  has  not  ignored.  Whether  he  has 
succeeded  in  meeting  it  is  another  question. 

Supposing  the  above-mentioned  phenomena  verified,  are  we 
to  infer,  with  the  late  Professor  Z5llner,  and  with  our  author, 
the  existence  of  a  fourth  dimension,  and  of  beings  capable  of  adling 
therein  ?  Or  are  we  to  assume,  with  not  a  few  believers  in  the 
reality  of  the  phenomena,  that  there  exist  superhuman  beings 
capable  of  abolishing  temporarily  the  continuity  of  an  iron  ring, 
of  a  wooden  pole,  or  of  a  human  arm,  and  then  of  restoring  it  to 
its  former  condition  ?  We  do  not  find  here  any  answer  which 
compels  our  belief. 

That  the  work  before  us  is  suggestive  and  that  it  is  worthy  of 
a. careful  study  we  gladly  admit.    But  we  seek  to  know  whether 
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the  fourth  dimenBion  is  a  vera  causa  before  tracing  out   its 

possible  consequences. 


The  Land  function  of  Great  Britain  and  Ireland  by  an  Isthmus 
at  the  Mull  of  Cantyre.  By  J.  Charlbs  Kino,  Engineer, 
&c.    London  :  R.  H.  Squire. 

Wb  have  here  in  a  brief  pamphlet  a  proposal  of  startling  magni- 
tude. The  author  proposes  nothing  less  than  an  artificial 
isthmus  running  from  Torgor  Point  on  the  north-east  coast  of 
Ireland  to  the  south-western  extremity  of  the  Mull  of  Cantyre, 
thus  uniting  Britain  and  Ireland,  and  converting  the  Irish  Sea 
into  a  land-locked  bay.  The  projedt  cannot  be  pronounced  other 
than  bold.  But  it  is  certainly  practicable  if  the  Legislature 
grants  permission,  and  if  the  needful  capital — which  will  not  be 
trifling — can  be  obtained.  The  water  way  to  be  built  up  is, 
according  to  the  author,  19  miles  in  width,  about  200  feet  in 
depth  near  either  coast,  but  474  feet  deep  in  the  middle.  The 
current  running  from  the  north-west  into  the  Irish  Sea  is  given 
on  the  author's  illustrative  chart  as  six  knots  per  hour  in  the 
middle  and  at  the  Irish  end  of  the  proposed  embankment,  but  as 
'*  of  great  strength  *'  near  the  Scottish  coast.  Still  these  diffi- 
culties are  doubtless  not  beyond  the  resources  of  modem 
engineering.  It  is  mentioned  that  there  are  at  both  end» 
eminences  from  which  the  materials  could  be  obtained  in  suffi- 
cient quantity,  and  could  be  run  down  to  the  sea  by  gravitation 
alone.  Near  the  Irish  coast  there  are,  indeed,  certain  hills 
ranging  from  980  to  1300  feet  in  height,  which  would  yield 
almost  a  sufficiency  of  rock,  &c.,  as  the  proposed  isthmus  is  to 
be  only  about  100  yards  in  width.  The  author's  estimate  of  the 
expense  of  the  undertaking  is  about  two  millions  sterling.  We 
must  not  forget,  however,  that  the  adlual  cost  of  such  great 
undertakings  generally  falls  out  veiy  much  higher  than  the 
original  estimate.  Perhaps  if  we  say  ;^5 ,000,000  we  shall  be  on 
f  the  safe  side.  The  time  required  for  the  completion  of  the  work 
is  stated  as  from  two  to  three  years. 

As  regards  the  cost  the  author  makes  some  very  important 
suggestions.  He  does  not  propose  an  outlay  of  national  funds, 
and  a  consequent  increase  of  taxation.  For  labour  he  proposes 
to  make  use  of  the  able-bodied  convidls,  now  uselessly  or  harm-> 
fully  employed  in  prisons.  He  estimates  that  some  thirty 
thousand  such  men  could  be  put  to  the  work  at  once,  and  he 
thinks  that  *'  the  gain  to  the  state  by  closing  their  prisons  in  and 
near  London  alone  would  yield  valuable  ground  worth  many 
tliousand  pounds  for  yearly  rental." 
But,  on  the  other  hand,  the  thirty  thousand  criminals  would 
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require  to  be  housed,  fed,  and  adequately  guarded.  For  these 
purposes  at  least  two  temporary  prisons  of  great  size  would  be 
needed,  one  in  Ireland  and  one  in  Scotland.  The  scene  of 
operations  on  each  coast  would  need  to  be  invested  by  a  cordon 
of  troops,  and  to  prevent  escape  by  sea  a  proper  and  efficient 
blockade  would  have  to  be  maintained  along  both  the  northern 
and  the  southern  coast  of  the  isthmus,  especially  as  it  approached 
completion.  Nor  do  we  see  that  the  ordinary  prisons,  in  London 
or  elsewhere,  could  be  permanently  closed,  for,  without  con- 
sidering the  many  convidls  who  would  be  manifestly  unfit  for 
such  labour,  what  would  have  to  be  done  with  the  able-bodied 
ruffians  when  the  work  was  completed  ? 

Mr.  King*s  method  of  raising  the  necessary  funds  seems  to  us 
very  judicious.  He  proposes  that  '*  the  tolls  and  land-rentals  of 
so  important  a  position  as  the  isthmus  would  become  for  a  new 
city,  might  be  hypothecated  by  a  paper  currency  issued  under 
State  guarantees  for  this  special  obje(5l."  This  plan  was,  if  we 
remember  rightly,  adopted  for  the  eredlion  of  the  Jersey  meat* 
market  and  proved  most  successful. 

We  must  now  glance  at  some  of  the  more  formidable  difficulties 
in  the  way.  The  first  consideration  is  the  interference  with 
navigation.  A  glance  at  the  map  shows  us  that  the  sea  route 
from  all  ports  on  the  west  coasts  of  England,  the  south-west  of 
Scotland  up  to  and  including  the  estuary  of  the  Clyde,  and  the 
east  coast  of  Ireland,  would  be  greatly  interfered  with.  The 
Roasting  trade  between  all  those  parts  and  the  west  of  Scotland 
or  the  north  of  Ireland  would  be  obliged  to  seek  another  channel. 
Without  having  any  statistics  at  hand  we  should  conclude  that 
the  greater  part  of  the  commerce  of  Glasgow  with  Canada,  the 
West  Indies,  the  United  States,  &c.,  passes  along  the  North 
Channel  between  Ireland  and  the  Mull  of  Cantyre.  A  consider- 
able  share  of  the  trade  of  Liverpool  and  of  Belfast  will  take  the 
same  diredlion.  To  meet  this  difficulty  Mr.  King  proposes  to 
widen  the  Canal  of  Crinan,  and  to  cut  another  through  the 
Isthmus  of  Tarbert.  These  projects  would  involve  a  certain 
outlay,  and  hence  a  toll  would  be  necessitated.  A  ship-owner  in 
any  of  the  ports  concerned  would  say  with  justice :  *'  At  present 
I  have  a  comparatively  short  and  simple  route  provided  by  nature. 
You  block  it  up  and  compel  me  to  take  a  longer  and  more 
intricate  track,  and  for  so  doing  you  charge  me  a  toll !  "  Hence 
we  conclude  that  on  mere  commercial  grounds  the  projedl  will 
meet  with  warm  opposition  from  the  sea-ports  in  question. 

There  is  another  difficulty  to  be  encountered.  The  current 
flowing  into  the  Irish  Sea  through  the  North  Channel  is,  as 
everyone  knows,  and  as  the  author  expressly  mentions,  a  part 
of  the  Gulf  Stream.  To  its  adlion  the  south-west  of  Scotland, 
the  Isles  of  Bute  and  Arran,  the  shores  of  the  Frith  of  Clyde, 
certain  parts  of  the  north-east  of  Ireland,  and  even  the  coasts  of 
Cheshire,  Lancashire,  and  Cumberland,  owe  their  exceptionally 
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mild  climate.  The  vegetation  of  Bqte  and  Arran  reminds  i;8  of  the 
Channel  Islands,  the  Scilly  Isles,  and  the  most  sheltered  spots  of 
the  coast  of  south  Devon.  Everyone  must  know  that  the  distridls 
of  Chester,  Warrington,  Lancaster,  Ulverstone,  &c.,  are  often 
enjoying  open  weather  when  the  midland  counties,  even  Kent 
and  Sussex,  are  covered  with  snow.  But  supposing  this  influx 
of  the  Gulf  Stream  cut  off  by  the  proposed  isthmus,  there  is 
every  probability  that  the  temperature  of  these  distridls  would 
be  reduced  to  that  which  prevails  at  corresponding  latitudes  on 
the  eastern  side  of  Britain.  Bute,  Arran,  Helensburgh,  &c.y 
would  lose  much  of  their  attracSlion  for  health-  and  pleasure- 
seekers. 

It  is  also  very  possible  that  the  fisheries  on  the  north-western 
coasts  of  England  and  on  the  south-west  of  Scotland  would 
suffer,  e,g,^  the  Lock  Fyne  herring  fishery. 

On  the  other  hand,  the  land  juncSlion  would,  in  the  opinion  of 
the  author,  lessen  the  depth  of  the  Irish  Sea,  *^  serving  to  aid 
the  natural  drainage  of  the  adjacent  coasts,  and  make  the  marsh- 
land of  the  west  (?)  coast  of  Ireland  capable  of  the  highest  forms 
of  cultivation." 

Another  advantage  which  suggests  itself  is  that  at  present  in 
case  of  war  an  enemy's  fleet  might  enter  the  Irish  Sea  and  do 
incalculable  damage  to  the  wealthy  and  pradtically  undefended 
towns  of  our  western  coasts  with  but  little  fear  of  being  inter- 
cepted. Were  the  proposed  isthmus  an  existence,  such  a  fleet 
would  almost  inevitably  find  its  retreat  to  the  south  cut  off. 

What  may  be  the  general  opinion  of  the  nation  should  this 
projedl  take  a  more  definite  shape,  we  can  scarcely  venture  to 
foretell.  But  we  suspedt  that  in  Ireland  and  in  certain  parts  of 
England  and  Scotland,  it  will  meet  with  but  little  support. 


journal  of  the  Royal  Microscopical  Society.  Containing  its 
Transadlions  and  Proceedings,  and  a  Summary  of  Current 
Researches  relating  to  Zoology  and  Botany  (principally 
Invertebrata  and  Cryptogamia),  Microscopy^  &c.  Edited 
by  Frank  Crisp,  LL.B.,  B.A.,  one  of  the  Secretaries  of  the 
Society,  with  the  assistance  of  the  Publication  Committee, 
and  A.  W.  Bennett,  M.A.,  B.Sc,  F,  Jeffrey  Bell,  M.A., 
S.  O.  Ridley,  M.A.,  and  John  Mayall,  Junr.  Series  2, 
Vol.  II.,  1882,  pp.941.  London  and  Edinburgh:  Williams 
and  Norgate. 

The  current  volume  of  this  valuable  periodical  has  just  been 
issued.     It  contains  first  of  all  sixteen  original  communications 


*i883.j  'Analyses  of  Books.  log 

read  at  the  meetings.  The  value  of  these  is  greatly  increased 
by  the  publication  in  another  part  of  the  book  of  the  discussions 
following  the  reading  of  the  said  papers,  a  course  which  has 
always  been  the  pradlice  of  the  Royal  Microscopical  Society. 

As  may  be  expecfled  from  the  extensive  use  of  the  microscope 
as  a  means  of  reseach,  the  papers  are  of  a  varied  description* 
Those  on  biological  subjedls  comprise  :  "  Further  notes  on  the 
British  Oribatidae/*  by  A.  D.  Michael,  F.L.S.  The  strange 
forms  of  these  minute  creatures,  so  accurately  Rgured  by  the 
author  in  this  and  many  preceding  communications,  must  attra(5l 
the  attention  of  the  most  casual  reader.  Mr.  Michael  is  pre- 
paring the  results  of  his  observations  for  publication  on  a  more 
extended  scale  than  is  afforded  by  the  limits  of  an  occasional 
paper.  Dr.  John  Anthony's  communication  '*  On  the  Threads  of 
Spiders' Webs,  "places  on  record  some  interesting  fadls  respedling 
the  strudlure  of  the  web  of  Epeira  diadema.  Dr.  R.  L.  Maddox 
contribiites  two  papers, ''  On  some  Micro-Organisms  from  Rain- 
water Ice  and  Hail,"  and  "  On  some  Organisms  found  in  the 
Excrement  of  the  Domestic  Goat  and  the  Goose.*'  *'  Note  on 
the  Spicules  found  in  the  Ambulacral  Tubes  of  the  Regular 
Echinoidea,"  by  Professor  T.  Jeffrey  Bell,  M.A.,  one  of  the 
editors  gf  the  Journal ;  and  "  On  the  Badleria  of  Davaines  Septi- 
caemia," by  G.  F.  Dowdeswell,  M.A. ;  note  by  F.  Kitton  on  Rev. 
G.  L.  Mills's  paper  on  **  Diatoms  in  Peruvian  Guano  "  ;  **  Plant 
Crystals,"  by  Dr.  Aser  Poli,  complete  the  biological  portion. 

Among  apparatus  described  are  a  *^  New  Growing  or  Circula- 
tion Slide,"  by  T.  Charters  White,  and  "  A  further  Improvement 
in  the  Groves- Williams  Ether  Freezing  Microtome,"  by  J.  W. 
Groves.  Mr.  Stephenson's*  communication  on  **  Mounting 
Obje(5l8  in  Phosphorus  and  other  Dense  Media,"  and  Dr.  B. 
Wills  Richardson's,  "On  a  Simple  Process  of  Imbedding  Tissues 
for  Microtome  Cutting,"  complete  the  papers  on  manipulation. 

Two  portions  of  a  most  valuable  optical  paper  by  Professor 
Abbe,  of  Jena,  entitled  "  The  Relation  of  Aperture  and  Power 
in  the  Microscope,"  appear  in  the  present  volume. 

The  address  of  the  President,  Professor  P.  Martin  Duncan, 
is  chiefly  occupied  by  an  admirable  exposition  of  recent  optical 
discoveries.  Calling  attention  to  the  small  number  of  papers 
received  by  the  Society,  he  reminds  his  readers  that  a  very  large 
number  of  observations  principally  worked  out  by  means  of  the 
microscope  have  been  recorded  during  the  past  year  in  the 
transactions  of  other  societies,  and  that  the  microscope  is  always 
being  carried  into  new  fields  of  research.  It  promises  to  be  of 
great  assistance  to  the  chemist,  and  while  but  a  few  years  ago 
*ho  one  thought  of  including  it  among  the  essential  tools  of  the 
geologist,  it  is  extensively  applied  to  the  examination  of  rocks, 
and  most  valuable  results  have  been  brought  to  light  by  its  aid. 

*  Journal  of  Science,  vol.  iv.,  p.  376, 1882. 
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He  congratulates  the  Society  that  whether  as  regards  theory  or 
pradlice — the  optical  and  mechanical  or  the  observational  part  of 
our  science — there  has  never  been  a  time  when  so  much  evidence 
could  be  produced  of  solid  progress  as  now. 

The  <'  Summary  of  Current  ResearcheSi"  which  occupies  the 
greater  part  of  the  volume  is  a  most  valuable  compilatioui  and 
the  patience  and  energy  of  the  editors  in  colledting  and  preparing 
so  complete  an  abstract  of  biological  and  microscopical  research 
cannot  be  too  highly  commended.  Preference  is  as  a  rule  given 
to  foreign  papers,  for  the  reason  that  such  are  not  very  accessible 
to  English  readers,  while  memoirs  published  at  home  need  little 
beyond  a  reference  to  the  place  where  they  may  be  found,  but 
even  here  very  useful  abstracts  are  given. 

The  index  and  table  of  contents  are  both  very  copious  and 
admirably  arranged,  so  that  a  8ubje(5l  sought  for  may  be  traced 
out  with  the  minimum  of  trouble.  In  addition  a  very  complete 
list  of  books  and  papers,  British  and  foreign,  relating  to  biolo- 
gical and  microscopical  subje(5ts  is  given. 

With  each  separate  number  appear  a  valuable  series  of  tables 
compiled  by  Mr.  J.  W.  Stephenson,  F.R.A.S.  They  will  be 
found  very  useful  to  microscopists.  >They  include  the  respe(5live 
values  of  <<  numerical  and  angular  aperture  "  in  air,  water,  and 
oil;  the  conversion  of  British  and  metric  measures  ;  corre- 
sponding degrees  in  the  Fahrenheit  and  Centigrade  scales ;  and, 
lastly,  a  table  of  magnifying  powers. 


Longman's  Magazine^  No.  III.,  January,  1883. 

None  of  the  articles  in  the  issue  before  us  deal  with  subjeAs 
upon  which  we  may  claim  a  right  to  adjucate.  To  a  few  in- 
cidental passages  we  may,  however,  refer.  Thus,  in  the  serial 
story,  **  Thicker  than  Water,"  we  read :  "  The  dog  is  to  be  won 
by  fear,  but  the  cat  never — a  circumstance  which,  if  there  were 
no  other  urgent  reason  for  it,  would  always  place  the  cat  above 
the  dog,  in  my  opinion."  "  The  New  Pygmalion  "  is  a  clever 
allusion  to  a  trial  which  has  enriched  the  lawyers,  and  has,  to 
the  general  public,  proved  only  less  wearisome  than  that  of  the 
*«  Claimant." 

That  strange  ghost  story,  **  The  Lady's  Walk,"  comes  to  a 
conclusion.  Evil  is  averted,  but  not  by  the  mysterious  spiritual 
guardian,  whose  part  thus  becomes  little  better  than  that  of  a 
supernumerary. 
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CORRBSPONDBNCB. 


I*  The  Editor  does  not  hold  himaelf  retpontible  for  itatemeots  of  fa£U  or 
opioiont  expretied  in  Conetpoodeoce,  or  in  Articles  bearing  the  signatnre 
of  their  lespe^ve  authors* 


THE    NICETY    OF    BIRDS. 


To  iht  Editor  of  the  journal  of  Science. 

SiRt — ^The  following  fadls  will  perhaps  not  be  unwelcome  to  that 
nnmerotts  portion  of  your  readers  who  take  an  interest  in  animal 
psychology : — 

A  canary-bird  belonging  to  an  acquaintance  is  exceedingly 
fond  of  bathing.  As  he  makes  a  considerable  slop  in  so  doing, 
the  lady  to  whom  he  belongs  placed  his  cage  in  the  kitchen  till 
he  should  have  taken  his  bath  ;  but  the  bird  on  such  occasions 
invariably  refused  to  enter  the  water  till  he  was  brought  back 
into  the  breakfast  parlour. 

Another  canary  had  been  accustomed  to  have  his  bath  in  a  cup 
of  black  glass.  It  having  been  broken,  a  common  earthenware 
cup  was  substituted ;  but  the  bird  refused  to  bathe  till  a  glass 
vessel  (this  time  colourless)  was  obtained. 

A  large  grey  parrot  belonging  to  a  neighbour  of  mine  is  much 
offended  if  his  cage  is  not  cleaned  out  regularly.  On  one  occa- 
sion, having  been  negledted  for  nearly  a  week,  he  fell  to  work, 
and  with  beak  and  feet  contrived  to  throw  all  the  sand,  fragments 
of  foody  &c.,  which  had  accumulated  at  the  bottom  of  the  cage, 
down  upon  the  carpet. 

These  faAs  show  that  birds  have  a  sense  of  order,  neatness, 
and  even  elegance,  and  that  their  whole  nature  is  not  absorbed 
in  the  gratification  of  their  physical  wants. — I  am,  &c., 

H.  Mt 
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"FARINI'S    MISSING    LINK." 


To  the  Editor  of  the  journal  of  Science, 

Sir, — Having  paid  a  visit  to  this  marvel  I  must  confess  that  I 
see  little  evidence  for  its  being  a  form  connecting  man  with  any 
of  the  anthropoid  apes.  The  large  size  of  the  head  tells  deci* 
dedly  against  such  a  hypothesis.  The  toes  seem,  indeed,  more 
easily  and  widely  separable  from  each  other  than  in  modem 
Europeans ;  but  this  is  a  common  charaifleristic  in  the  Far  East, 
where,  e,g.,  carpenters  will  often  hold  a  board  steady  with  their 
toes,  whilst  their  hands  are  occupied  with  some  tool.  I  do  not 
see  that,  in  the  specimen  now  under  exhibition  at  the  Westmin- 
ster Aquarium,  the  great  toe' is  more  fully  opi)osable  to  the  other 
toes  than  in  human  subje(5ls.  The  growth  of  the  hair  will  also 
seem  of  little  importance  if  we  refledl  that  among  certain  tribes 
— e.g.,  in  Australia — the  Tracks  of  young  children  are  densely 
covered  with  hair  half  an  inch  in  length. — I  am,  &c., 

A  Graduate. 


THE    "ADVANCEMENT    OF    MEDICINE    BY 

RESEARCH." 


To  the  Editor  of  the  journal  of  Science. 

Sir, — When  the  Society  for  the  Advancement  of  Medicine  by 
Research  was  constituted  Sir  William  Jenner  is  reported  to  have 
said  that  '<  there  was  no  desire  on  the  part  of  those  who  had 
worked  in  the  formation  of  that  Association  to  evade  the  law ; 
there  was  no  desire  on  their  part  to  ask  for  a  repeal  of  the  law, 
or  even  for  any  modification  of  it." 

Commenting  on  this  statement,  you  very  justly  declared  that 
if  those  words  really  limit  the  objedls  in  view,  "  we  scarcely  see 
that  the  Association  has  any  well-marked  raison  d'etre"  *  But 
now  I  read  in  the  medical  papers  of  ''material  assistance  on 
behalf  of  harassed  experimentalists  whose  efforts  in  the  cause  of 
discovery  are  at  present  hampered  by  the  miserable  restridlions 
imposed  by  the  Vivisedlion  Adl."  This  sounds  healthy,  but  it  is 
sadly  out  of  keeping  with  Sir  William  Jenner's  opening  address. 
— I  am,  &c.,  _^ 

Graduate. 
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THE    ELECTRO-MAGNETIC    THEORY    OF    THE 

UNIVERSE. 


2'o  the  Editor  of  the  journal  of  Science, 

• 

Sir, — You  have  doubtless  met  with  some  notice  of  the  memoir 
contributed  to  the  New  York  "  Journal  of  the  Telegraph/'  bjr  H. 
Ra3rmond  Rogers,  M.D.,  who  considers  <'  magnetic  inter-adlion  " 
as  being  the  "  key  to  the  whole  subjecSl  of  universal  force  and  to 
the  methods  of  its  operation."*  Without  going  more  closely 
into  the  details  of  this  theory  it  seems  to  me  very  defe(5live,  as 
throwing  no  light  whatever  upon  either  the  origin  of  the  planetary 
bodies,  or  the  power  which  set  them  in  motion.  It  presupposes, 
e.g,,  the  sun  and  the  planets  made  and  and  endowed  with  mag- 
netic force,  and  then  set  in  motion,  gravitation  being  thus 
generated.  Dr.  Rogers  speaks'  of  "  the  motions  of  the  celestial 
spheres,  due  to  zprimum  mobile  wholly  undemonstrable."  Here, 
therefore,  we  have  the  greatest  cosmic  fadls  either  relegated  to 
the  realm  of  miracle  or  at  least  left  utterly  unexplained.  I  am 
surely  warranted  in  asking  whether  Science  is  benefitted  by  such 
a  hypothesis  ? — I  am,  &c., 

A  LUCRRTIAN. 


AN    APOLOGUE. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — Perceiving  that  you  do  not  espouse  the  views  on  higher 
education  just  now  fashionable  in  your  country,  I  venture  to 
send  you  a  short  apologue  which  may  convey  a  lesson  : — 

There  were  two  nations,  each  in  want  of  gold.  The  one, 
which  we  call  A,  set  to  work  seriously  to  mine  for  gold,  and  to 
search  for  it  in  ores  and  furnace-produdls. 

The  other  nation,  B,  did  nothing  of  the  sort.  But  instead  it 
founded  an  assay-office  in  every  village  and  a  mint  in  every  town, 
so  that  all  existing  gold  mfght  be  ''  hall-marked,*'  and  might  bear 
the  royal  imprint.    Which  nation  increased  its  stock  of  gold  ? 

*  Our  present  issue  contains  an  article  which  takes  views  not  very  dittimilar 
from  those  of  D.  H.  R.  Rogers. 


ZI4  Com^ndence.  LFebruary^ 

The  interpretation  is  not  hard.  The  **  gold  '*  is  trained  intel- 
ligence. The  two  nations  are  mine  and  yours.  Your  mints  and 
assaying  offices  are  your  examining  bodies.  Our  gold-mines  are 
our  schools  of  research.— I  am»  &c., 

P«  Mbybr« 

(The  case  is  worse  against  us  than  our  correspondent  makes 
it.  The  assayer,  though  he  cannot  increase  the  quantity  of 
bullion,  yet  distinguishes  corre(5Uy  fine  gold  from  base  metal. 
Our  mental  assayers  rejeA  the  finest  gold  along  with  the  pinch* 
bedc,  and  **  pass  '*  the  8-carat  articles. — Ed.  J.  S.] 


POPULAR    INSTRUCTION. 


To  the  Editor  of  the  journal  of  Scunce. 

Sir, — You  have  often  remarked  the  ignorance  of  the  cultivated 
classes,  and  even  of  public  instrudlors,  concerning  the  natural 
sciences.  I  met  with  a  striking  instance  of  this  the  other  day. 
Taking  up  by  chance  a  periodical  addressed  to  young  ladies,  I 
found  in  one  of  the  articles  a  slug  referred  to  as  an  <<  insedt," — 
not  merely  once,  but  repeatedly  I  If  such  darkness  is  in  the 
teachers,  what  is  likely  to  be  the  state  of  the  taught? — I 
am,  &c., 

*'  Thorough,*' 
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Our  attention  has  been  called  to  the  subjoined  paragraph  in  the 
*^  Secular  Review."  If  a  simj^e  record  of  fadts  it  is  of  capital 
value,  as  proving  that  some  dogs  have  a  conception  of  number 
at  least  up  to  twelve,  which  is  more  than  can  be  safely  said  of 
some  human  races : — "  A  lady  friend  of  mine  has  a  bull  bitch 
that  is  very  wise,  and  is  a  Neo-Malthusian.  She  one  day  gave 
birth  to  fifteen  pups.  Counting  her  offspring,  and  then  her 
feeding  apparatus,  she  saw  at  once  that  there  was  a  surplus 
population.  Fifteen  in  family ;  food  supply  for  only  twelve ;  no 
workhouse  for  the  three  little  extras.  The  venerable  Malthus 
could  not  have  solved  the  difficulty  more  promptly.  Counting  up 
her  teats  once  more,  and  also  her  offspring,  she  8ele<5led  three 
and  put  her  sharp  teeth  through  their  brains,  and  by  their 
prompt  and  painless  extin(5lion  made  a  manageable  and  happy 
family." 

The  '*  Journal  of  the  Royal  Microscopical  Society  "  for  De- 
cember, 1882,  contains  a  translation  of  a  paper  giving  a  full 
account  of  the  methods  of  microscopical  research  in  use  at  the 
Zoological  Station  at  Naples.  The  colledtion  of  formulae  for 
killing,  hardening,  and  preserving  is  very  extensive  :  the  proper- 
ties of  the  various  solutions  are  discussed  at  considerable  length, 
and  full  manipulative  details  given.  Mounting  in  balsam  seems 
to  be  the  mode  of  preservation  most  in  favour  at  Naples,  and  the 
whole  series  of  processes  employed  aim  at  getting  rid  entirely  of 
the  water  contained  in  the  tissues,  and  replacing  it  with  a  pre- 
servative medium.  When  the  absolute  permanency  of  balsam 
preparations  is  taken  into  consideration,  and  also  the  fa(5l  that 
specimens  from  the  establishment  are  transmitted  to  all  parts  of 
the  world,  there  is  a  good  reason  for  the  adoption  of  balsam- 
mounting  almost  to  the  entire  exclusion  of  other  methods.  The 
preparations  of  marine  animals  issued  by  the  Zoological  Station 
are  well  known  to  histologists  for  the  perfedt  manner  in  which 
the  processes  of  staining  and  permanently  mounting  are  carried 
out,  and  also  for  their  great  biological  value.  The  paper  is  the 
natural  outcome  of  an  institution  which  has  no  secret  processes 
to  withhold,  and  whose  only  objedl  is  research  and  the  widest 
possible  diffusion  of  the  results.  The  translation  will  prove  of 
the  greatest  value  to  English  histologists,  and  furnishes  another 
of  the  numerous  instances  in  which  the  Royal  Microscopical 
Society  has  placed  translations  of  important  foreign  papers  in 
the  hands  of  its  fellows  as  speedily  as  possible  after  their  issue. 
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A  museum  is  to  be  ere<5led  in  connexion  with  the  Owens 
College,  Manchester.  We  hope  the  promoters  will  avoid  the 
common  error  of  expending  the  bulk  of  their  funds  on  bricks  and 
mortar,  and  having  to  depend  upon  chance  donations  for  the 
contents  of  the  establishment. 

M.  Boussingault  {'*  Comptes  Rendus  ")  gives  determinations 
of  nitric  acid  and  of  ammonia  in  snow  water  from  elevated  points 
in  the  Alps.  That  from  Neige  du  Velan  (3760  metres)  showed 
— nitric  acid,  o ;  ammonia,  0*10  m.gr.  per  litre.  Glacier  of  Kal- 
tenwasser  (3560  m.),  and  that  of  Palu  (3000  m.),  no  nitric  acid 
and  no  ammonia. 

In  a  paper  read  before  the  Society  of  Arts,  Mr.  W.  A.  Gibbs, 
the  inventor  of  the  agricultural  drying  machine,  speaking  of  the 
treatment  he  has  received,  said  : — '<  If  I  had  been  a  timid  man, 
I  should  have  been  daunted  ;  if  Ihad  been  a  poor  man,  I  should 
have  been  ruined  ;  if  I  had  been  a  sick  man,  I  should  have  been 
killed  by  this  injustice.*' 

The  past  autumn  has  been  one  of  the  driest  on  record  in  the 
north  of  Norway, — a  contrast  to  the  floods  which  have  prevailed 
in  England,  France,  Germany,  and  Italy. 

A  herd  of  the  caaing  whale  {Phocena  globiceps),  estimated  at 
near  20,000  head,  has  appeared  among  the  Loffoden  Islands. 
About  1500  have  been  caught  in  a  single  fjord. 

Dr.  Herdinger  (**  Deutsche  Medic.  Zeitung  '*),  in  a  recent  offi- 
cial report  on  deaf-mutism,  shows  that  the  offspring  of  consan- 
guineous marriages  afford  10  per  cent  of  the  cases,  in  addition 
to  5  per  cent  of  the  total  cases,  of  blindness,  and  15  per  cent  of 
those  of  mental  disease. 

Prof.  T.  Rupert  Jones,  F.R.S.  (**  Geological  Magazine  *')  sums 
up  the  causes  of  the  sudden  destru(5lion  of  large  numoers  of 
marine  animals.  The  principal  are — efflux  of  fresh  water  from 
the  land,  volcanic  agency  and  earthquake  waves,  hurricanes, 
excess  or  deficiency  of  heat  in  shallow  water,  diseases,  and 
lightning. 

Dr.  Tuke,  in  a  Ledlure  lately  delivered  before  the  Edinburgh 
Health  Society,  remarked  that  one  of  the  great  causes  of  over- 
strain in  early  youth  was  the  vicious  system  of  offering  prizes 
for  competition.  It  defledled  the  mind  of  the  child  from  the 
main  aim  and  obje(5l  of  its  study,  and  often  defeated  the  objedl 
which  it  was  hoped  to  obtain. 

M.  E.  Heckel  (who  must  not  be  confounded  with  Prof.  Ernst 
Haeckel  of  Jena)  still  denies  the  a(5lion  of  inse(5ts  as  fadlors  of 
brilliant  colouration  in  flowers.  He  brings  forward  no  new  fa(5l^, 
but  says — **  I  persist  in  admitting  [he  should  say  in  maintaining]' 
that  fecundating  inseifts  are  not  in  any  manner  the  cause  of  the 


1883J  Notes.  117 

luxuriance  .of  the  floral  system  in  some  Alpine  species.**  He 
seeks  the  cause  in  the  solar  radiations,  which  are  more  intense 
on  the  mountains  than  in  plains. 

At  a  recent  meeting  of  the  Midland  Institute  of  Mining 
Engineers  the  new  process  of  getting  coal  with  lime-cartridges, 
in  place  of  gunpowder,  dynamite,  &c.,  was  discussed.  It  has 
given  unbounded  satisfadlion  in  Belgium,  Austria,  and  in  many 
mines  at  home,  the  percentage  of  round-coal  being  more  than 
doubled,  whilst  danger  to  the  men  is  entirely  excluded.  The 
only  failure  was  at  Aldwarke  Main,  where  the  coal,  being  elastic^ 
gave  way  without  being  ruptured. 

Prof.  0.  Wendell  Holmes  has  resigned  the  Chair  of  Anatomy 
at  Harvard  University,  which  he  has  held  for  thirty-five  years. 
He  intends,  it  is  said,  to  devote  his  time  to  literature ! 

The  annual  yield  of  gold  from  the  mines  of  French  Guayana 
is  about  2500  kilos. 

According  to  Langer  ('<  Kaiserlich  Akad.  der  Wissensch.")  the 
fat  of  children  contains  67  per  cent  of  oleic  acid,  28  of  palmitic 
acid,  and  3  of  stearic  acid.  In  the  adult  the  oleic  acid  has  risen 
to  89  per  cent,  whilst  the  palmitic  and  stearic  acids  have  fallen 
respectively  to  8  and  2.  . 

The  poison  of  the  rattlesnake,  according  to  Dr.  Ott  ("  Gazette 
Hebdomadaire  "),  kills  animals  by  arresting  the  movements  of  the 
heart,  and  producing  a  considerable  redudlion  of  the  arterial 
tension. 

According  to  Dr.  Perardon  the  lower  animals  are  less  suscep- 
tible to  the  adlion  of  resorcine  than  is  man, 

A  M.  Gourdin  writes  to  the  "  Gazette  de  Cambrai  "  that  the 
lightning  fell  three  times  upon  a  tree  by  the  roadside  from  which 
he  was  only  eight  paces  distant.  He  lay  down  on  the  ground, 
and  covered  himself  with  a  woollen  umbrella.  The  tree  was  cut 
up,  and  he  was  "  coiled  round  with  flames  and  completely  elec- 
trified." He  considers  that  he  owes  his  safety  to  his  presence 
of  mind  and  his  woollen  umbrella. 

In  New  Mexico  there  is  another  species  of  Heloderma  allied  to 
the  poisonous  lizard,  H.  korridumf  recently  brought  to  the 
Zoological  Gardens.  The  species  in  question,  H.  stispiosum,  is 
found  by  Prof.  Snow  not  to  be  poisonous. 

According  to  M.  Herv6-Mangon  the  annual  produ<5lion  of  milk 
in  France  would  form  a  stieam  of  a  metre  in  width  and  one-third 
metre  in  depth.  Rowing  for  the  entire  year  at  the  speed  of  i  metre 
per  second. 

» 

Prof.  H.  A.  Howe  {^*  Kansas  Review  of  Science  ")  concludes 
that  the  comet  of  last  autumn  is  not  that  of  1843,  and  that  there 
is  no  danger  of  its  falling  into  the  sun  at  any  time. 
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M.  Risler  ("  Comptes  Rendus  *')  finds  that  the  wheat  plant 
never  grows  on  any  day  when  the  temperature  of  the  air  in  the 
shade  does  not,  for  some  hours  at  least,  exceed  43^  F. 

Mr.  D.  Eccles  assumes  that  matter  and  its  states  are  an  illu- 
sion having  no  existence  outside  of  mind,  which  is  the  only  real 
existence. 

M.  Ch.  Brongniart  (<*  Comptes  Rendus  ")  describes  a  fossil 
orthopterous  inse<5l  discovered  in  the  coal-beds  of  Commentry. 
The  insedl  in  question,  Titanopkasma  Fayoli^  makes  a  near 
approach  to  the  living  Phasmidse,  and  is  10  inches  in  length. 

M.  L.  Vaillant  (^'  Comptes  Rendus  'M  describes  Eurypharinx 
pehcanoideSf  a  deep-sea  fish,  caught  on  the  coast  of  Morocco  at 
the  depth  of  2300  metres.  This  fish  is  of  an  intense  black 
colour ;  its  locomotive  organs  are  quite  rudimentary.  The  enor* 
mous  mouth  and  pharyngeal  cavity  form,  as  it  were,  the  aperture 
of  a  funnel,  of  which  the  body  constitutes  the  stem.  Digestion 
is  supposed  to  be  eifedled  in  the  mouth. 

M.  M.  Mendelsohn  ('* Comptes  Rendus"^  finds  that,  for  a 
given  weight,  the  mechanical  work  of  a  single  contradtion  of  a 
more  excitable  muscle  is  greater  than  that  of  a  muscle  whose 
excitability  is  normal.  The  latter,  however,  is  less  rapidly  ex- 
hausted. 

M.  C.  de  Merejkowsky  has  presented  to  the  Academy  of  Sci- 
ences a  study  on  the  Suctociliata,  a  group  of  Infusoria  interme- 
diate between  the  Ciliata  and  the  Acineta. 

MM.  G.  Pouchet  and  J.  de  Guerne  (**  Comptes  Rendus  ")  have 
studied  the  Malacological  Fauna  of  the  Varanger  Fjord.  The 
character  of  this  fauna  is  distindlly  Ar<5lic.  Of  94  species  of 
moUusks,  63  are  common  to  Greenland ;  55  to  Spitzbergen ; 
42  to  Nova  Zembla  and  the  Kara  Sea ;  and  41  to  Behring's 
Straits. 

A  being  is  now  under  exhibition  at  the  Westminster  ''  Aqua« 
rium  "  which  its  owner,  Signor  Farini,  asserts  is  <<the  'missing 
link '  which  the  late  Mr.  Darwin  was  unable  to  discover  in  the 
chain  of  evidence  connedling  the  diredt  relationship  between  man 
and  the  monkey.  This  link  assumes  the  form  of  a  female  child, 
about  six  or  seven  years  old,  said  to  have  been  discovered  in 
Burmah.  She  looks,  and  is,  a  veiy  intelligent  child,  who,  al- 
though only  a  few  weeks  in  England,  speaks  and  understands 
English  with  ease.  The  head,  which  is  set  well  upon  the  shoul- 
ders, and  is  in  size  out  of  all  proportion  to  her  body,  is  thickly 
covered  with  hair,  which  grows  down  to  the  eyebrows,  which 
overarch  eyes  of  extraordinary  depth  and  penetration.  The  arms, 
legs,  and  body  are  covered  with  thick  hair  at  least  an  inch  in 
length.  In  support  of  Mr.  Farini's  theory  that  the  little  creature 
is  but  half  human,  it  may  be  stated  that  she  has  a  double  row  of 
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feeth  in  the  upper  jaw ;  that  she  can  in  the  hollow  of  her  cheeks 
stow  away  food  to  be  eaten  hereafter,  as  the  monkey  does  in  his 
*  pouches  * ;  and  that  the  iingers  and  toes  bend  backwards  and 
forwards  to  the  same  extent,  and  with  equal  ease/'  Concerning^ 
the  above  description,  quoted  from  a  contemporary,  we  must  re- 
mark that  Darwin  did  not  seek  to  discover  a  link  between  man 
and  the  anthropoid  apes.  The  possession  of  a  double  row  of 
teeth  in  the  upper  jaw  is  no  more  a  simian  than  it  is  a  human 
chara(5leristic,  and  proves  nothing.  It  is  incredible  that  a  crea- 
ture lower  in  intelligence  than  man  should  learn  in  a  few  weeks 
to  speak  and  understand  English  with  ease. 

According  to  '*  Light,"  Lord  Ingestre  took  a  book  at  random 
from  the  shelves,  and  holding  it  closed  behind  his  back  asked 
Didier  to  read  the  iirst  lines  on  page  27,  and  Didier  succeeded  in 
so  doing. 

In  an  address  delivered  by  Mr.  Ivor  MacDonnell,  and  reported 
in  **  Light,"  we  regret  to  find  the  following  misuse  of  language : 
— '*  The  general  public  laughed  heartily  at  biological  displays." 

We  at  one  time  suspedled  Spiritualists  of  having  **  Anti- 
Vivise<5tionist "  leanings.  We  are  glad  therefore  to  note  that 
<*  Light,"  in  accordance  with  the  expressed  wishes  of  its  princi- 
pal supporters,  has  declined  to  open  its  columns  to  a  discussion 
of  the  Vivise<5lion  question.    This  looks  healthy. 

The  following  clause  in  the  proposed  new  tariff  of  the  United 
States  may  be  pronounced  a  somewhat  one-sided  tax  on  know- 
ledge : — **  Philosophical  apparatus  and  instruments  forty  per 
centum  ad  valorem  ;  provided,  that  any  philosophical  apparatus 
and  instruments  imported  for  the  use  of  any  society  incorporated 
for  religious  purposes  shall  be  subje(5l  to  a  duty  of  only  fifteen 
per  centum  ad  valorem."  We  must  confess  ourselves  unable  to 
see  either  the  justice  or  the  utility  of  the  addition  impost  of 
25  per  cent  thus  thrown  upon  non-sedtarian  colleges  and  upon 
societies  incorporated  for  purely  scientific  purposes. 

According  to  Mr.  S.  Lockwood  ("  American  Naturalist ")  the 
male  of  Lepus  Bairdii  has  large  teats  and  udders,  and  suckles 
its  young  ones. 

Prof.  Ferrier,  P.R.S.,  is  about  to  bring  out  a  new  and  enlarged 
edition  of  his  work  on  <*  The  FuncSlions  of  the  Brain." 

M.  Proust,  in  a  communication  to  the  Academy  of  Medicine 
(0(5lober  31st,  1882),  makes  the  startling  assertion  that  there  are 
still  in  France  219,270  houses  without  a  window. 

We  are  glad  to  learn  that  the  American  journal  "  Science  "  is 
about  to  be  revived.  Mr.  S.  H.  Scudder,  the  eminent  entomolo- 
gist, is  the  appointed  editor. 

We  understand  that  the  Chemistry  Class-room  at  the  new 
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City  SchooTs  is  so  constru Aed  that  the  voice  of  the  master  will 
be  scarcely  audible. 

A  meeting  was  held  on  the  20th  ult.  for  the  purpose  of  organ- 
ising a  national  fish-culture  association. 

Prof.  L.  Miall  delivered  a  Le<flure  on  the  21st  ult.,  at  the 
London  Institution,  on  <'  Dominant  Forms  of  Animal  Life." 

Dr.  H.  R.  Rogers  refers  gravitation  to  ele(5lricity,  and  main- 
tains that  <<  the  prime  factors  in  the  problem  of  Universal  Force 
are:  (i)  The  motions  of  the  celestial  spheres  due  to  aprimum 
mobile  wholly  undemonstrable ;  and  (2)  the  ma^^netism  inherent 
in  these  spheres.'* 

We  are  ver^  sorrj^  to  learn  that  the  proposed  meeting  of  the 
British  Association  in  Canada  meets  with  obje<ftors.  We  might 
reasonably  hope  that  men  of  Science  would  rise  above  that 
narrow,  parochial  spirit,  which  is  one  of  the  gravest  defeAs  of 
the  English  national  mind. 

We  were  mistaken  in  announcing  the  death  of  Prof.  Palmieri, 
of  the  Vesuvius  Observatory.  The  death  of  a  nephew  and 
namesake  of  the  illustrious  seismologist  had  given  rise  to  a  false 
report. 

A  subscription  for  the  eredlion  of  a  monument  to  Darwin  has 
been  opened  at  Paris,  under  the  auspices  of  the  Academy  of 
Sciences.  The  Committee,  however^  make  the  reservation  that 
their  adl  does  not  imply  any  appreciation  of  ''  the  general 
dodlrines,  scientific  or  philosophical,  of  the  illustrious  defun(5l." 

It  is  with  deep  regret  that  we  announce  the  unexpe<fted  death 
of  our  friend  and  contributor,  Mr.  Robert  Ward,  of  Newcastle* 
upon-Tyne.  The  deceased  gentleman  had  been  engaged  in  pre- 
paring for  publication  the  reminiscences  of  his  distinguished 
relative,  Bewick.  The  work  was  to  have  been  illustrated  with  a 
6ele(5lion  of  engravings  from  the  original  blocks.  He  enjoyed  in 
this  task  the  cooperation  of  Miss  Bewick,  who,  we  hope,  will  be 
able  to  complete  the  undertaking. 

Dr.  L.  Kretzschmar  {Botanische  Zeitung)  shows  experimentally 
that  the  reagent  used  by  Loew  and  Bokomy  for  distinguishing 
living  from  dead  protoplasm  (t.^.,  a  very  dilute  alkaline  solution 
of  silver)  a(5ls  alike  with  both,  and  that  the  alkali  alone,  even  in 
the  absence  of  the  silver,  kills  the  protoplasm. 

Dr.  Schadenberg,  on  an  exploring  journey  in  the  southern 
Philippines,  has  met  with  a  new  species  of  Rafflesia^  the  flower 
of  which  measures  30  inches  in  diameter.  Its  odour  is  un- 
pleasant. 
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I.    THE    BRAIN    THEORY    OF    MIND    AND 

MATTER.* 

By  Constance  Arden. 

*'  The  Vedic  poets  dimly  recognised  their  Gods  as  only  symbols  of 
the  ultimate  power  that  manifests  itself  in  the  world, — the  Atman  or 
Self— the  Self  of  all  things — the  Self  in  which  each  individual  must 
find  rest.'* — Max  MCller,  India,  What  can  it  teach  us  ? 

T  is  not  seemly  that  an  artist  who  has  painted  any  part 
of  a  pidlure,  even  though  his  share  be  confined  to  the 
back-ground  or  the  accessory  figures,  should  present 
himself  as  a  critic  of  the  completed  work,  nor  that  one 
member  of  a  Beaumont  and  Fletcher  partnership  should 
undertake  to  point  out  the  merits  and  defedts  of  a  jointly- 
written  drama.  Yet,  if  the  pidlure  or  the  play  deals  with 
some  forgotten  legend,  or  shadows  forth  some  unfamiliar 
truth,  nothing  can  be  more  natural  than  that  its  meaning 
should  be  clearly  and  publicly  set  forth  by  one  of  its 
fashioners.  What  is  permissible  in  the  field  of  art  may 
become  imperative  in  the  region  of  scientific  verity,  where 
the  substance  of  the  work  is  everything,  and  the  style 
nothing,  save  as  a  more  or  less  efficient  vehicle  for  the  con- 
veyance of  ideas  to  the  understanding.  I  need  therefore 
not  apologise  for  this  brief  exposition  of  the  main  thesis 
contained  in  a  brochure  to  which  I  am  one  of  the  contri- 
butors. 

*  What  is  Religion  ?  a  Vindication  of  Free  Thought,  by  C.  N.  Annotated 
by  Robert  Lbwins,  M.D.  With  an  Appendix  on  Hylo-Idealism ;  or,  the 
Brain  Theory  of  Mind  and  Matter,  the  Creed  of  Physics,  Physic,  and  'Philo- 
sophy.    London  :  W.  Stewart  and  Co.,  41,  Farringdon  Street,  E.G. 
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The  standpoint  of  Hylo-Idealism  cannot  be  wholly  un- 
known to  readers  of  this  Journal,  since  from  time  to  time 
letters  and  articles  on  the  subjedl,  by  Dr.  Lewins  and  my- 
self, have  appeared  in  its  pages,  some  of  which  are  reprinted 
in  the  tradtate  before  me.  At  the  base  of  the  whole  philo- 
sophy lies  one  fadl  adumbrated  by  many,*  realised  by  few, 
but  contradidled  by  none  ;  for  those  who  attempt  to  disprove 
it  invariably  mistake  the  objedl  of  attack,  and  manfully  hew 
away  at  the  shadow  of  the  tree,  while  its  roots  still  strike 
deeply  into  the  earth,  and  its  trunk  and  branches  tower  and 
wave  above  these  would-be  assailants.  No  one  has  ever 
been  able  to  deny,  though  many  have  fancied  that  they  were 
denying  and  confuting,  the  proposition  that  Man  is  the 
maker  of  his  own  Cosmos,  and  that  all  his  perceptions — 
even  those  which  seem  to  represent  solid,  extended,  and  ex- 
ternal objefts — have  a  merely  subjective  existence,  bounded 
by  the  limits  moulded  by  the  character  and  conditions  of  his 
sentient  being.  It  is  admitted  by  all  whose  opinion  is  of 
any  value  that  colour  exists  only  in  relation  to  the  eye, 
sound  to  the  ear,  touch  to  the  skin,  odour  to  the  nose,  and 
taste  to  the  mouth.  Nor  has  anyone  yet  asserted  that  (in 
the  case  of  man  and  of  the  higher  animals,  our  data  not 
enabling  us  td  deal  with  possibilities  of  sensation  in  lower 
forms  of  life)  these  elementary  feelings  can  be  generated  in 
the  absence  of  a  percipient  brain,  which  focuses  converging 
rays  of  sense  from  all  parts  of  the  body,  and  unites  them 
into  the  white  light  of  consciousness.  But  the  most  rigorous 
analysis  can  extradl  from  the  ''  external "  world  nothing 
save  colour  and  form,  sound  which  developes  into  music  or 
degenerates  into  discord,  tastes,  and  odours,  with  harmonies 
and  dissonances  of  their  own,  and  impressions  of  touch, 
whence  arise  those  ideas  of  solidity  and  extension  which  to 
the  unrefledling  seem  conclusive  proofs  that  the  Universe 
must  at  least  possess  tangible  objective  reality,  even  though 
its  visible,  odorous,  and  sapid  complement  be  but  a  brain- 
created  panorama.  In  these  days  of  physiological  research 
and  of  popular  scientific  instruction  it  should  be  clear  to 
any  person  who  takes  the  slightest  trouble  to  think  about 
the  matter  that  the  phenomena  of  all  the  senses  possess 

*  Such  adumbration  may  be  remarked  even  in  the  writings  of  so  staunch  a 
religionist  as  Cardinal  Newman.  In  a  passage  from  the  *'  Grammar  of  Assent," 
quoted  in  the  current  No.  of  the  **  Westminster  Review/'  he  says,  "  Everyone 
who  reasons  is  his  own  centre,  and  no  expedient  for  attaining  a  common  mea- 
sure of  truth  can  reverse  this  truth."  Again,  **  There  is  no  ultimate  test  of 
truth  besides  the  testimony  borne  to  truth  by  the  mind  itself."  The  Reviewer 
well  observes  that  the  Cardinal*8  theory  is  indistinguishable  from  that  of  Pro- 
tagoras* 
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precisely  the  same  degree  of  validity,  and  that  this  validity 
is  purely  internal  and  individual.  '*  The  whole  universe  of 
things  and  thought  is  thus  only  an  automorphosis,  each  Ego 
being  to  itself,  as  Protagoras  postulated,  the  measure  and 
standard  of  all  existing  things,  of  all  thought  and  objeAs  of 
thought  whatsoever."  *  The  profound  Protagorean  maxim 
is  frequently  attacked,  with  complete  misapprehension  of  its 
import,  by  philosophers  and  scientists  of  the  shallower  sort, 
who  appear  to  suppose  that  it  implies  an  ignorant  disdain  of 
all  existence  which  is  not  human,  instead  of  a  recognition  of 
the  solidarity  between  Man  and  the  Universe,  animate  and 
inanimate,  sentient  and  senseless.t  A  more  than  usually 
amusing  example  of  this  misconception  is  afforded  by  that 
popular  writer  Grant  Allen,  in  a  recent  work  reviewed  last 
month  in  the  "  Journal  of  Science."  It  is  evident,  from  his 
patronising  approval  of  wind-fertilised  flowers,  and  his  vehe- 
ment attack  upon  the  poppy,  the  convolvulus,  and  the 
*'  unlovely "  Gloxinia^  that  if  the  mind  of  man  in  general 
cannot  claim  to  be  the  ''  measure  of  all  things,"  yet  the 
mind  of  Mr.  Grant  Allen  in  particular  conceives  itself  well 
entitled  to  that  proud  pre-eminence. 

Let  us  see  in  what  sense  every  man  is,  to  himself,  the 
standard  by  which  ''  all  thought  and  objeAs  of  thought " 
must  be  tested  and  classified.  A  colour-blind  person  has 
perceptions  which  are  quite  as  true  as  those  of  the  most 
subtly  discriminative  landscape  painter;  but  the  retinal 
"  colour-box  "  of  the  former  has  no  tints  corresponding  with 
the  green  and  crimson  which  the  latter  differentiates  into  a 
thousand  delicate  gradations.  The  unknown  force  which  we 
call  Light,  and  pidture  intelleflually  as  a  series  of  ethereal 
vibrations,  without  thereby  advancing  a  step  towards  the 
knowledge  of  its  essential  nature,  afls  impartially  upon  the 
retina  of  both.  That  its  internal  manifestations  are  diverse 
depends  upon  the  special  organisation  of  the  two  individuals. 
One  has,  and  the  other  has  not,  colours  in  himself.  Light, 
then,  is  not  a  simple  gift  from  the  sun,  but  is  a  produdt  of 
mental  metabolism,  which  fashions  all  that  we  know  of 
brightness  and  darkness.  Beyond  this  there  is  pradtically 
nothing,  for  our  wildest  imagination  cannot  overleap  the 
boundaries  of  Self,  and  depidt  an  invisible  cause  of  Light. 
The  very  terms  which  we  must  use,  if  we  wish  to  imply 

*  What  18  Religion  ?  p.  38.    Appendix  No.  z. 

t  Even  J.  S.  Mill,  who  in  his  definition  of  Matter  as  a  "  permanent  possi- 
bility of  sensation "  virtually  adopts  the  Auto-centric  position,  inconsistently 
condemns  the  axiom  of  Protagoras  as  "  a  scandal  to  philosophers/'  evidently 
quite  misapprehending  its  resU  import. 
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that  such  a  thing  is  possible,  demonstrate  by  their  contra- 
diction its  impossibility.  But  supposing  for  a  moment  that 
this  inconceivable  power  could  be  gained,  its  possessor  would 
probably  perceive  nothing  which  could  distinguish  the  origin 
of  light  from  the  origin  of  sound  or  odour.  It  is  well  known 
that  one  and  the  same  cause,  such  as  an  eledtric  shock  or 
abnormal  distension  of  the  capillaries,  will  produce  different 
effedts  in  the  various  organs  of  sense.  The  eye  may  see 
flashes  of  lightning ;  the  ear  may  hear  the  sound  of  a  gong ; 
the  skin  may  feel  acute  pain ;  or  rather  the  brain  may 
transmute  identical  stimuli,  conveyed  to  it  by  different  chan- 
nels, into  results  which  are  not  only  dissimilar,  but  actually 
have  nothing  in  common.  Since  the  dissimilarity  does  not 
come  from  without,  it  must  come  from  within  ;  therefore  we 
arrive  at  the  conclusion  that  the  world  is  made  inside,  and 
not  outside,  the  cerebrum.  Although  rejedling  that  Abso- 
lute Idealism  which  will  deny  the  existence  of  aught  that  is 
corporeal,  even  of  the  sensifacient  hemispheres  and  the 
sensiferous  nerves,  we  are  forced  to  accept  that  Relative 
Idealism  which  declares  that  the  only  Cosmos  known  to 
man,  or  in  any  way  concerning  him,  is  manufactured  in  his 
own  brain-cells.  Far  more  truly  than  the  painter  "  creates  " 
the  picture  from  elaborated  materials  already  provided  for 
him  by  "  Nature,"  every  one  of  us  creates  Nature  herself,  in  a 
tiny  cerebral  studio,  without  pencil  and  without  pigment.  We 
make  the  mountains,  and  the  sea,  and  the  sun  himself;  for 
sunshine  is  nothing  if  not  visible,  and  if  there  were  no  eye 
and  no  brain  there  could  be  no  sunshine. 

These  truths  are  so  self-evident  that  it  seems  superfluous 
to  quote  authorities  in  their  support.  It  may,  however,  not 
be  altogether  useless  to  refer  my  readers  to  the  recent  trans- 
lation of  Kant's  "  Critique  of  Pure  Reason,"  by  Professor 
Max  Miiller,  and  also  to  a  very  able  though  not  perfectly 
consistent  article  on  the  great  German  philosopher  in  the 
current  number  of  the  *'  Edinburgh  Review."  The  follow- 
ing sentences  from  the  latter  are  especially  applicable  : — 
"  Kant's  whole  system  throughout  is  nothing  but  the 
question  underlying  all  philosophy,  and  which  Hume  had 
made  clear  as  day,  in  language  for  ever  intelligible  to  all 
educated  minds — the  question,  namely,  whether  we  can 
really  know  things  or  only  thoughts,  whether  our  knowledge 
is  objective  or  only  subjective.  It  cuts  up  by  the  roots  for 
ever,  when  understood,  the  empirical  pretensions  which 
have  again  imposed  on  so  many  minds  in  our  time." 
Again — "  Kant  answers  the  problem,  How  is  Science  pos- 
sible ?  or,  as  he  elsewhere  puts  it,   How  are  objeCts  or 
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judgments  of  experience  or  synthetic  judgments  a  priori 
possible?  thus:  'The  only  way  this  can  be  done  is  to 
recognise  from  the  first  that  thought  and  things  are  not 
diverse  or  dualistic.  The  one  does  not  exist  apart  from  the 
other,  Objedts  are  not  passively  apprehended  by  the  mind 
as  something  distinA  from  it,  but  are  actively  constructed 
by  it.' "  * 

As  I  have  already  stated,  the  Absolute  Idealism  of  Fichte 
and  Hegel  is  by  no  means  adopted  by  the  authors  of  this 
treatise.  They  consider,  with  David  Hume  himself,  that 
the  real  existence  of  Matter  can  be  denied  only  by  a  meta- 
physical quibble,  which  carries  no  convidlion  to  any  sane 
mind.  Matter,  so  far  from  being  a  nonentity,  is  the  fons  et 
origo  of  all  entities.  In  this  connedlion,  two  of  the  annota- 
tions appended  by  Dr.  Lewins,  may  profitably  be  studied. 
*^  It  must  be  steadily  kept  in  mind — a  fadt  too  apt  in  discus- 
sion to  be  lost  sight  of — ^that  Hylo-Idealism,  which  deals 
alone  with  the  relative,  ignoring  the  absolute  as  utterly 
beyond  human  gnosis,  in  no  sense  denies  the  objeftive,  but 
only  contends  for  identity  of  objedt  and  subjedl,  proved  as  it 
is  by  natural  Realism  itself,  from  the  dodlrine  of  molecular 
metamorphosis,  which  shows  the  Ego  continually  undergoing 
transubstantiation  with  the  Non-Ego,  and  vice  versa,  so  as 
to  form  one  indivisible  organism."t  Again — "  I  have  always 
striven  to  render  intelligible  the  significance  of  Hylo- 
Idealism  by  the  following  illustration  : — Our  bodies  and  the 
so-called  external  universe, — i.e.,  the  Ego  and  Non-Ego,  or, 
in  other  words,  Subjedt  and  Objeft, — resemble  a  porous 
vessel  of  ice,  filled  with  water,  immersed  in  an  infinite 
ocean.  What  is  within  and  without,  and  the  septum  that 
seems  to  divide  the  two,  are  all  three  consubstantial  or 
identical,  and,  owing  to  the  porosity,  always  interchanging 
particles.  So  that,  in  reality,  the  seeming  three  are,  like  the 
mystic  Athanasian  Trinity,  virtually  one,  and  essentially 
indivisible.  It  is  thus  a  distinAion  without  real  difference 
to  speak  of  division  between  substances  homogeneous  and 

*  One  remark  that,  "  with  all  his  originality,  Kant  n€ver  disengaged  himself 
from  mach  of  the  traditional  nonsense  of  philosophy,*'  is  susceptible  of  a  far 
wider  and  deeper  application  than  that  intended  by  the  Edinburgh  reviewer. 
Kant  started  back  in  terror  from  the  obvious  consequences  of  his  own  prin- 
ciples, and  endeavoured  to  rebuild  in  the  **  Critique  of  Practical  Reason  "  what 
the  *'  Critique  of  Pure  Reason  '*  had  pulled  down.  The  persistently  dualistic 
charader  of  his  thought  is  well  illustrated  by  his  famous  confession  of  the 
awe  inspired  by  two  things, — the  order  of  the  starry  heavens  and  the  moral 
law  in  the  human  mind.  A  consistent  Monist  must  have  felt  that  these 
**two"  are  essentially  one, 

t  Page  48. 
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virtually  solidaire.***  Thus  it  is  seen  that  man  is  distindl 
from  his  environment  only  as  a  cell  may  be  said  to  be  distindt 
from  the  matrix,  or  intercellular  matter,  which  forms  its 
home,  and  supplies  it  with  nutriment.  Take,  for  example, 
a  cartilage  cell*  It  lies  in  the  midst  of  a  territory  of  its  own, 
homogeneous  with  itself  in  origin,  essential  structure,  and 
chemical  composition.  Through  this  domain  run  a  series  of 
branching  canals,  by  which  nutritive  fluids  may  pass  to  the 
centre.  These  fluids,  again,  are  composed  of  the  same 
elements  as  the  physiological  unit  whose  vitality  they  help 
to  support,  and  are  derived  from  the  blood,  which  bathes 
and  permeates  every  tissue  just  as  the  "  external "  environ- 
ment bathes  and  permeates  the  body  as  a  whole.  Between 
man  and  the  cell  a  very  instruftive  parallel  may  be  drawn. 
In  one  sense  a  unit,  in  another  a  complex,  organism  ;  in  one 
sense  separate  from  surrounding  matter,  in  another  most 
intimately  fused  and  blended  with  it ;  in  one  sense  a  per- 
manent individual,  in  another  losing  identity,  by  change  of 
form  and  material,  from  day  to  day,  from  hour  to  hour,  from 
moment  to  moment, — all  this  must  be  said  of  man,  and  all 
this  of  the  animal  or  vegetable  cell.  Life,  in  every  case,  is 
correlated  with  those  natural  forces  from  which  it  springs, 
and  to  which  it  returns  ;  or,  more  correftly  speaking,  life  is 
due  to  the  co-operation  of  all  the  Protean  forms  of  material 
energy,  which,  as  in  a^oic  Nature,  work  automatically,  and 
require  no  "  spirit "  to  accelerate  or  control  their  aftivity. 
The  phenomena  of  voluntary  motion  and  individual  charadler 
no  more  testify  to  the  presence  of  an  immaterial  Archaeus 
than  does  the  spontaneous  and  distindlive  a(5tion  of  a  che- 
mical reagent.  Add  solution  of  caustic  soda  or  potash  to 
mercuric  chloride,  and  a  bright  yellow  precipitate  is  thrown 
down,  while  a  bright  blue  mass  results  from  a  like  experi- 
ment with  soda  and  cupric  sulphate.  Here,  as  in  human 
thought  and  deed,  the  aftivity  proceeds,  not  from  external 
compulsion,  but  from  internal  constitution.  Objeftive  con- 
ditions, as  temperature,  atmospheric  pressure,  &c.,  may  be 
the  same  in  both  experiments,  but,  to  speak  in  terms  of 
human  personality,  the  subjeftive  character  of  the  com- 
pounds tested  is  dissimilar,  and  their  behaviour  corresponds 
with  this  inherent  heterogeneity.  No  doubt  the  laws  which 
determine  the  conduft  of  a  sentient  being  are  far  more  com- 
plicated than  those  which  govern  chemical  union  and  decom- 
position. But  this  is  just  what  might  have  been  expedled 
from  a  priori  considerations.    The  animal  organism  receives, 

•  Page  26. 
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assimilates,  and  finally  breaks  up  and  parts  with  a  thousand 
complex  and  unstable  chemical  compounds ;  but  these  are 
only  its  raw  materials,  which  are  mingled  in  varying  propor- 
tions in  every  microscopic  fragment  of  the  body.  Minute 
cells  are  built  up  whose  very  nuclei  contain  an  intricate 
network  of  almost  inconceivably  delicate  fibrils.  These 
cells  are  again  combined  into  tissues  adapted  to  the  per* 
formance  of  their  several  functions,  and  these  tissues  are  in 
their  turn  moulded  and  interwoven  to  form  the  different 
organs  of  this  wonderful  Microcosm.  Finally,  all  the  organs 
are  subordinated  to  the  rule  of  two  sovereigns,  a<5ting  with 
complete  concert — the  cerebro-spinal  and  the  sympathetic 
nervous  system.  When  we  learn  that  a  single  nerve  trunk 
is  composed  of  hundreds  of  fibres,  varying  from  i-i4,oooth 
to  i-2000th  of  an  inch  in  diameter,  that  each  of  these  fibres 
probably  transmits  its  own  special  message  from  periphery 
to  centre,  or  from  centre  to  periphery,  and  that  every  message 
exerts  some  influence  upon  the  thoughts  and  doings  of  man, 
we  need  not  marvel  that  his  ways  are  often  incalculable,  and 
his  cogitations  past  finding  out.  To  regard  the  intelleA  as 
an  entity,  separable  from  the  myriad  faftors  which  unite  to 
produce  and  to  diredl  it,  is  not  less  absurd  than  to  consider 
as  a(5tual  beings  those  personified  abstraflions  which  we 
meet  with  in  poetic  didlion, — to  believe,  e.g,f  that  Gray 
beheld  in  a  literal  "  vale  of  years  "  the  "  painful  family  of 
Death,  more  hideous  than  their  queen,"  or  that  Milton's 
Satan  ever  conversed  with  Sin  and  Death  at  the  gate  of 
Hell.  The  following  note  by  Dr.  Lewins  well  elucidates  my 
meaning : — "  In  medicine  symptoms  are  the  synonyms  for 
phenomena.  They  can  always  be  traced  to  their  source  in 
an  organ,  and  are  intensified,  diminished,  modified,  or  re- 
moved by  afting  on  the  organ.  In  no  case  can  they  be 
isolated  and  dealt  with  per  se.***  Now,  the  aggregate  of 
cerebral  functions  or  phenomena,  which  we  call  Mind,  no 
more  constitutes  a  separate  entity  than  does  the  aggregate 
of  abnormal  symptoms,  which  we  call  Insanity. 

Fadls  and  induflions  like  these  are  evidently  fitted  to 
revolutionise,  not  only  our  manner  of  regarding  the  physical 
Universe,  but  also  our  habits  of  thought  and  adlion  with 
respe(5l  to  all  the  higher  problems  of  mind  and  of  practical 
life.  New  and  great  ideas,  if  duly  assimilated,  must  modify 
our  views  of  all  which  was  previously  known  or  imagined, 
and  many  a  cherished  illusion  must  fall  when  the  "  Auto- 
centric  "  or  "  Hylo-Ideal"  theory  is  finally  establised.    The 

♦  What  is  Religion  ?  p.  40, 
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world  of  sense  is  a  pidture,  a  poem,  a  melody.    Granted  ; 
but  what,  then,  shall  we  say  of  the  world  of  intelledt  and 
emotion  ?     Is  this  the  more  real  of  the  two,  or  is  it  merely 
a  vision  of  the  painting,  a  reminiscence  of  the  lyric,  an  echo 
of  the  music  ?    The  answer  is  not  far  to  seek.    We  believe 
that  Matter  is  the  ultimate  reality  beyond  which  it  is  im- 
possible to  penetrate,  and  that  its  most  elementary,  most 
general,  and  most  easily  verified  manifestations  are  found 
in  simple  physical  and  psychical  phenomena.    From  com- 
binations of  these  phenomena,  all  our  conceptions  must  be 
exclusively  drawn,  and  by  similar  combinations  they  must 
be  corroborated  or  disproved.    All  ideas,  notions,  or  fantasies, 
are  of  course  equally  subjeAive,  since  none  can  boast  an 
origin  higher  than  the  human  brain ;  but  some  may  be  in 
harmony,  and  others  in  open  discord,  with  the  observed 
course  of  nature,  while  a  third  group  may  stand  apart  from 
fadls  altogether,  assuming  a  position  neither  of  amity  nor 
of  enmity.    The  two  latter  classes  are  alike  illegitimate,  the 
one  being  false,  and  the  other  simply  irrelevant.    A  propo- 
sition which  can  neither  be  denied  nor  affirmed  is  for  all 
practical  purposes  rejedted,  for,  in  reason,  as  in  law  :  "  De 
non  apparentibus  et  non  existentibus  eadem  est  ratio.*'     No  one 
can  prove  by  indudlion  or  dedudlion  that  witches  never  ride 
on  broomsticks  through  the  air,  or  cast  malignant  spells 
over  children  and  cattle ;  that  fairies  have  never  danced  by 
moonlight  on  the  green,  or  that  the  Lorelei  never  sat  singing 
on  her  dark  rock,  and  luring  unwary  travellers  to  destruc- 
tion ;  yet  all  these  fiftions  have  imperceptibly  passed  away 
from  popular  belief,  to  a  limbo  prepared  for  dogmas  and 
legends  not  less  unscientific,  but  hitherto  more  tenacious  of 
life  and  power.     It  is  time  that  the  pseudo-science  of  Onto- 
logy should  be  superseded  by  Physiology  and  Psychology, 
and  that  the  vain  search  for  final  causes,  to  which  all  religion 
may  be  referred,  should  be  renounced  by  those  whom  reason 
must  teach  to  behold  in  the  orderly  arrangements  of  the 
Cosmos  only  a  supreme  glorification  of  Matter,  the  Universal 
Mother,  and  of  Man,  her  child.     In  the  grey  cells  of  the 
cerebral  cortex  are  generated,  not  only  the  visible  Heaven, 
*'this   majestical    roof,  fretted  with  golden  fire,"  but  the 
poetic  sense  of  its  beauty  and  harmony,  and  even  the  condi- 
tions of  time  and  space  which  correspond  to  the  revolution 
of  its  spheres.     For,  without  the  intelleft,  time  and  space, 
infinitude  and  eternity,  which  are  at  present  abstraft  con- 
cepts formed  by  the  brain,  would,  so  far  as  we  know,  be 
annihilated.     Matter  would  still,  as  in  geologic  and  pre- 
geologic  ageS|  continue  its  immortal  existence ;  but  matter, 
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untouched,  unseen,  unperceived  by  sensation  or  thought, 
must  be  a  void  and  formless  chaos,  until  the  first  living  eye 
gives  it  shape  and  colour,  the  first  living  organ  of  touch 
endows  it  with  tangible  solidity,  the  first  living  ear  wakes 
the  dumb  to  speech  and  song. 


II.    THE    CONSTITUTION    OF    THE    SUN. 

By  R.  Lamont. 

N  a  former  paper  ("Journal  of  Science  "  for  Odtober)  I 
tried  to  prove  shortly  that  sunlight  had  an  eleftric 
origin ;  in  fadt  that  the  sun  miglU  be  likened  to  the 
core  of  a  huge  dynamo-machine,  and  the  outer  matter  be- 
longing to  our  system  to  so  many  field-magnets,  and  that, 
owing  to  the  revolution  of  the  latter  round  the  former,  the 
attradlion  which  existed  between  them  was  continually  being 
broken,  and  that  the  breaking  of  such  attradlion  resulted  in 
a  continual  flow  of  luminous  eledtric  currents  between  the 
sun  and  planetary  matter.  I  propose  now  to  investigate  the 
constitution  of  the  sun  with  the  view  of  further  proving  the 
probable  truth  of  these  speculations. 

When  viewed  through  a  powerful  telescope  the  sun  does 
not  present  the  same  uniform  brilliancy  over  his  whole  sur- 
face which  we  see  when  we  look  at  him  with  the  unaided 
eye.  He  is  seen  to  be  made  up  of  luminous  masses  irregu- 
larly interspersed  throughout  a  less  luminous  background, 
while  on  both  sides  of  his  equatorial  belt  are  seen  irregular 
black  spots  which  emit  little  or  no  light.  These  spots,  which 
consist  of  a  dark  central  portion,  or  umbra,  gradually  Wend 
into  the  brighter  portions  of  the  sun,  where  they  are 
generally  surrounded  by  very  brilliant  streaks  of  light  or 
facula. 

During  a  total  eclipse  the  sun's  atmosphere  is  seen  to 
contain  strange  cloud-like  masses  or  red-flame  prominences, 
some  of  which  appear  detached  from  him,  while  others 
appear  as  if  they  formed  part  of  his  surface.  Surrounding 
the  entire  surface,  and  reaching  far  out  into  space,  the  corona 
is  seen  as  a  bright  halo  of  silver-white  light. 
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With  the  exception  of  some  minor  details,  the  foregoing 
are  nearly  all  the  fadts  that  have  been  gleaned  with  the  aid 
of  the  telescope  alone ;  but  when  combined  with  the  spec- 
troscope there  is  still  a  vast  field  to  explore. 

As  it  is  beyond  the  scope  of  this  paper  to  go  into  the 
details  of  speArum  analysis,  I  will  take  it  for  granted  that 
the  reader  is  already  familiar  with  the  subjeA,  and  merely 
state  a  few  general  principles  bearing  on  solar  pheno- 
mena. 

Sunlight,  as  seen  through  a  spedlroscope,  presents  the 
appearance  of  a  rainbow-tinted  band,  interspersed  with  nu- 
merous black  lines  which  have  been  termed,  from  the  name 
of  their  discoverer,  Frauenhofer  lines.  These  lines  invari- 
ably occupy  the  same  place  in  the  solar  spe(5trum,  main- 
taining their  respeflive  distances  one  from  another,  whether 
the  light  be  received  diredl  from  the  sun  or  refleAed  from 
the  moon,  planets,  or  other  opaque  bodies. 

An  incandescent  solid  or  liquid,  when  looked  at  through 
a  spedlroscope,  gives  a  contmuous  speftrum  free  from  black 
lines ;  but  if  the  solid  or  liquid  body  be  heated  until  it  is  in 
the  state  of  a  glowing  vapour,  the  continuous  speflrum  will 
disappear,  and  be  replaced  by  a  series  of  bright  lines,  each 
vapour  having  its  characteristic  lines  as  to  colour  and  posi- 
tion, so  that  we  can  at  once  infer  to  which  particular  element 
the  spectrum  belongs. 

An  incandescent  body  shining  through  a  vapour  gives  a 
continuous  spedlrum,  interspersed  with  black  lines  corre- 
sponding to  the  bright  lines  which  the  vapour  would  have 
given  alone. 

The  speftrum  of  light  reflefteJ  from  an  opaque  body  de- 
pends on  the  nature  of  the  medium  surrounding  the  refiedlor. 
If  the  light  has  to  pass  through  a  vapour  before  reaching 
the  opaque  body,  the  black  lines  corresponding  to  the  vapour 
will  be  intensified,  and  if  the  refledlor  is  self-luminous  the 
spectrum  belonging  to  it  will  be  superadded  to  that  of  the 
reflefted  light. 

The  spectrum  of  any  element  may  vary  according  to  the 
conditions  of  temperature  and  pressure  under  which  it  gives 
out  its  light. 

With  these  fadls  for  our  guidance  we  may  now  proceed 
to  the  adlual  examination,  the  first  question  which  presents 
itself  being — Is  the  body  of  the  sun  composed  of  the  same 
elements  as  our  earth,  and,  if  so,  are  these  bodies  for  the 
most  part  in  a  solid,  liquid,  or  gaseous  condition  ? 

When  the  spedtra  of  a  number  of  different  terrestrial  ele- 
ments are  compared  with  the  solar  speCtrum,  it  is  found  that 
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the  bright  lines  belonging  to  several  of  these  elements  ex- 
adlly  correspond  with  the  position  of  certain  black  lines  in 
the  solar  speftrum.  From  these  coincidences  KirchhofF 
concluded  that  those  elements  which  gave  spedlra  consisting 
of  bright  lines  corresponding  with  solar  black  lines  must 
not  only  form  part  of  the  body  of  the  sun,  but  enter  into  the 
composition  of  his  atmosphere.  He  reasoned — "  There  is 
a  solid  or  a  liquid  something  in  the  sun,  giving  a  continuous 
spedlrum,  and  around  this  there  are  vapours  of  sodium,  of 
iron,  of  calcium,  of  chromium,  |of  barium,  of  magnesium, 
of  nickel,  of  copper,  of  strontium,  of  cobalt,  and  of  alumi- 
nium ;  all  these  are  existing  in  an  atmosphere,  and  are 
stopping  out  the  sun's  light.  If  the  sun  were  not  there,  and 
if  these  things  were  observed  in  an  incandescent  state,  we 
should  get  bright  lines  from  them." 

"  Such,  then,  is  Kirchhoff's  theory  of  the  sun.  There  is 
a  something — KirchhofF  said  it  was  a  liquid— which  gives 
us  a  continuous  spedtrum,  and  between  our  eye  and  that 
incandescent  liquid  surface  there  is  an  enormous  atmosphere, 
built  up  of  vapours  of  sodium,  iron,  and  so  on ;  and  the 
reason  that  we  get  the  dark  lines  is  that  the  molecules  of 
the  substances  named  absorb  certain  rays,  those,  namely, 
which  they  produce  when  they  are  in  an  incandescent 
state."  ♦ 

Now  if  this  inference  of  Kirchhoff's,  that  the  sun  contains 
the  same  elements  as  the  earth,  be  corre(5l,  it  follows  that 
if  they  are  the  same  in  one  respedt — namely,  in  that  of 
emitting  the  same  kind  of  light — it  is  almost  certain  that 
they  are  the  same  in  every  other  respeft,  and  that  the 
elements  which  go  to  form  the  sun  obey  the  same  chemical 
and  physical  laws  as  these  elements  would  do  at  the  earth's 
surface. 

If  we  accept  this  elementary  sameness  as  a  fadl,  and  wish 
to  explain  solar  phenomenon  on  a  hery  basis,  then  since 
iron,  calcium,  and  magnesium  are  invariably  found  in  the 
speArum  of  the  sun's  atmosphere,  and  since  these  bodies 
cannot  be  rendered  gaseous  without  first  passing  through  the 
liquid  condition,  we  must  infer  that,  if  not  the  whole,  at 
least  the  surface  of  the  sun  is  in  a  molten  state.  And  this 
molten  mass  must  consist  either  of  layers  of  the  elements 
arranged  according  to  their  densities,  or  of  a  homogeneous 
mixture  formed  in  accordance  with  the  laws  of  liquid 
diffusion.  And  the  gaseous  envelope  surrounding  the  sun 
must  also  be  diffused  or  stratified  in  the  same  manner. 

*  LocKYBR*s  Solar  Physics. 
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Now  what  kind  of  spedlrum  would  such  a  constitution 
give  ?  It  would  very  probably  give  the  solar  spedlrum  line 
for  line  and  band  for  band,  but  it  would  give  the  same 
spedlrum  over  all  its  parts.  This  as  a  matter  of  fadl  is  not 
the  case,  as  we  find  the  umbra  of  a  spot  to  vary  from  its 
penumbra,  faculae  to  be  distinguishable  from  the  adjoining 
surface,  and  the  sun's  atmosphere  itself  to  give  an  ever- 
varying  spedlrum.  If  to  fit  this  changing  spedlra  we 
assume  the  sun  to  consist  of  a  solid  body  surrounded  by 
glowing  vapours^  we  will,  at  the  same  time,  require  to  endow 
solar  elements  with  properties  differing  widely  from  our  own. 
In  fadl  we  at  once  require  to  resign  the  only  certain  ground 
that  we  have  to  work  upon,  and  return  to  the  doubts  and 
difficulties  of  a  bygone  age. 

Everywhere  throughout  Nature  we  find  simplicity  and 
uniformity, — a  solid  changing  to  a  liquid,  and  a  liquid  to  a 
gas.  But  nowhere  do  we  find  gaseous  iron,  calcium,  or 
magnesium  suspended  over  solid  sodium,  nickel,  or  zinc. 
As  long  as  our  predecessors  tried  to  explain  planetary  motion 
by  their  intricate  cycles  and  epicycles,  so  long  did  they  fail ; 
but  the  moment  they  applied  the  laws  governing  the  motion 
of  terrestrial  matter  all  became  simple,  and  their  hitherto 
erratic  hosts  were  seen  to  obey  the  same  laws  as  the  matter 
strewn  around  them.  We  know  that  the  attradlion  which 
binds  sun,  planet,  and  system  together  is  everywhere  the 
same,  whether  it  be  engaged  in  building  up  the  atoms  of  a 
chemical  compound  or  holding  together  the  constituents  of 
a  universe.  Are  we  to  accept  this  as  an  infallible  law,  not 
only  when  applied  to  force,  but  when  compared  with  matter, 
the  progenitor  of  force,  and  to  hold  that  wherever  matter  is 
found  there  will  we  find  it  endowed  with  the  same  properties 
as  terrestrial  matter  ?  If  we  do  this,  and  accept  of  the 
coincidence  of  the  Frauenhofer  lines  as  a  sure  index  that  the 
sun  is  made  up  of  elements  exadlly  the  same  as  our  own, 
then  we  require  to  find  a  new  explanation  for  the  phenomena 
taking  place  at  the  surface  of  the  sun. 

As  already  mentioned,  the  sun,  when  seen  through  a  pow- 
erful telescope,  is  no  longer  the  bright  unblemished  mirror 
which  our. forefathers  had  pidlured  in  their  minds,  but  is 
seen  to  be  a  coarse-grained  unpretentious-looking  body,  with 
its  full  complement  of  corrugations,  pores,  and  granules, 
and  its  bright  faculae  as  it  were  to  light  the  way  to  the  deep 
profundities  of  its  vast  willow-leaf  strewn  caverns. 

What  do  we  know  about  these  cavities  ?  Are  they  really 
vast  cavernous  depths  reaching  far  below  the  surface-clouds 
hanging  in  a  transparent  atmosphere, — scoriae  floating  on  a 
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molten  mass, — rifts  in  the  sun's  mantle,  through  which  his 
dark  surface  is  seen  ?  or,  lastly,  is  the  sun  a  world  like  our 
own,  consisting  not  only  of  the  same  elements,  but  of  land, 
river,  and  sea ;  and  are  the  dark  spots  which  we  see  but  the 
sun's  huge  oceans  partly  laid  bare  by  the  rolling  back  of  his 
cloudy  covering  ?  And  are  our  red-flame  prominences  but 
watery  vapour,  at  one  time  wafted  along  by  the  gentle 
^  breeze,  at  another  riven  and  torn  by  the  furious  hurricane  ? 
And  are  our  pores,  granules,  and  luminous  masses  but  the 
appearances  which  result  when  a  series  of  eledtric  discharges 
take  place  from  a  mixed  condudlor,  obscured  by  a  semi- 
transparent  envelope  ? 

In  the  eledlric  spark  we  have  heat,  light,  and  chemical 
rays  nearly — if  not  exadlly — the  same  as  those  we  receive 
from  the  sun.  While  the  spark  is  capable  of  volatilising 
our  most  refradloty  substances,  it  does  not  appreciably  heat 
the  body  from  which  the  spark  is  drawn.  But  if  it  meets 
with  resistance  in  its  passage  from  one  body  to  another, 
then  heat  is  generated  in  proportion  to  the  resistance  en- 
countered. 

Now  suppose  the  sun  were  constituted  exadtly  like  our 
own  earth,  with  its  green  fields,  mountains,  seas,  atmo- 
sphere, and  clouds,  and  all  the  phenomena  pertaining 
thereto;  and,  further,  that  eleftric  sparks  were  issuing  from 
every  part  of  its  surface  capable  of  producing  a  spark. 
How  would  this  supposition  compare  with  what  we  know 
about  the  sun  ? 

From  our  knowledge  of  eleftricity  it  is  almost  certain 
that,  owing  to  varying  conduftion,  the  solid  parts  would 
emit  light,  varying  in  quality  and  intensity  according  to  the 
composition  of  the  matter  from  which  the  light  emanated, 
and  that  the  liquid  parts  would  emit  little  or  no  light.  If  such 
a  conduftor  were  viewed  without  the  intervention  of  any 
obscuring  agent,  this  unequal  luminosity  would  be  distinctly 
seen  even  at  great  distances.  But  if  obscured  by  an  atmo- 
sphere more  or  less  saturated  with  aqueous  vapour,  then, 
owing  to  refra<5tion  and  refledtion,  the  light  would  be  seen 
to  be  nearly  equally  dispersed  over  the  whole  surface,  and  no 
inequality  would  be  observed  unless  when  condensation  of 
the  vapour  took  place  at  one  part  more  than  another. 

That  such  local  condensation  does  take  place  we  have 
positive  proof,  from  the  fadt  that  the  sun's  atmosphere  is 
seen  to  contain  cloud-like  masses,  which,  when  examined  by 
the  spedlroscope,  give  a  strong  indication  of  their  being 
principally  made  up  of  hydrogen  gas,  an  element  which  in- 
variably results  from  the  decomposition  of  aqueous  vapour 
by  the  electric  current. 
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If  we  were  merely  searching  for  an  analogy  between  solar 
and  terrestrial  phenomena,  we  might  point  to  the  sun's 
undoubted  solidity  and  revolution  on  his  axis, — his  similarity 
of  composition, — his  atmosphere  and  clouds, — his  agrial 
currents  and  cyclones, — the  correspondence  of  his  spot  belts 
with  our  sub-tropical  2ones, — and  last,  though  by  no  means 
least,  the  correspondence  of  these  belts  with  the  situation  of  our 
own  oceans. 

But  analogy  alone  is  no  proof.  We  require  more  than 
mere  resemblance.  His  atmosphere  and  clouds,  though  like 
in  appearance,  might  differ  greatly  in  composition  from  our 
own  ;  his  atrial  currents  might  bear  the  breath  of  the  fiery 
furnace  ;  and  his  oceans,  though  occupying  the  same  relative 
positions,  and  stirred  by  the  same  forces,  might  be  very  dif- 
ferent from  the  simple  compound  of  oxygen  and  hydrogen 
with  which  we  are  acquainted.  Still,  we  cannot  get  away 
from  the  fadl  that  where  there  is  a  somewhat  complete 
analogy  there  is  probably  a  more  intimate  connexion.  But, 
be  that  as  it  may,  it  is  from  the  correspondence  of  the  spot- 
zones  with  the  position  of  the  greater  bulk  of  the  waters  of 
our  oceans  that  we  mean  to  draw  our  chief  argument. 

Sir  Wm.  Herschel  supposed  the  sun  to  be  a  non-luminous 
body  surrounded  by  a  luminous  atmosphere,  and  sun-spots 
to  be  rifts  in  that  envelope  through  which  his  dark  body  was 
seen.  We,  on  the  other  hand,  suppose  the  solid  or  earthy 
parts  to  be  luminous,  and  the  liquid  parts  to  be  nearly  non- 
luminous,  so  that  if  a  rift  took  place  in  his  clouds  over  a 
solid  part  we  would  see  that  part  more  luminous  than  its 
surroundings ;  but  if  the  opening  took  place  immediately 
over  water,  then  it  would  be  seen  as  a  comparatively  dark 
spot,  bright  at  the  edges  from  refle<5tion,  and  more  or  less 
shaded  towards  the  centre,  according  to  the  height  above  the 
surface  of  the  water  at  which  the  rift  took  place. 

That  such  appearances  would  result  from  an  arrangement 
of  this  kind  can  be  easily  demonstrated  as  follows  : — Stretch 
a  piece  of  white  paper  over  the  mouth  of  a  glass  funnel 
blackened  inside  to  exclude  outside  light,  and  make  an 
opening  of  about  half  an  inch  in  diameter  in  the  centre  of 
the  paper.  Then  fix  the  funnel  mouth  downwards  at  a  short 
distance  over  water  contained  in  a  vessel  with  blackened 
bottom,  and  a  little  less  in  diameter  than  the  funnel.  Here, 
the  paper  represents  the  sun's  envelope ;  the  aperture,  a 
sun-spot ;  the  water,  the  liquid  part  of  his  surface ;  light 
from  the  outside,  rays  emanating  from  his  solid  parts ;  and 
an  eye  placed  at  the  opening  in  the  neck  of  the  funnel,  an 
observer  at  the  earth's  surface.    On  looking  through  the 
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neck  of  the  funnel  towards  the  opening,  the  general  surface 
of  the  paper  appears  more  or  less  illuminated  according  to 
its  transparency,  while  the  borders  of  the  aperture  are  more 
brightly  illuminated  and  are  surrounded  on  the  inner  side 
by  what  at  first  sight  appears  to  be  a  halo  terminating  in  a 
dark  central  portion,  but  which,  on  further  examination,  is 
found  to  be  a  reduced  image  of  the  opening  refledled  from 
the  water  to  the  eye.  In  fa<5l,  with  a  small  tuft  of  cotton- 
wool over  the  aperture,  and  a  pan  with  irregfular  bottom 
underneath,  it  is  possible  to  produce  all  the  appearance 
peculiar  to  sun-spots. 

From  these  appearances  alone  we  might  be  able  to  find 
an  explanation  for  spot  phenomena,  but  fortunately  in  this 
case  we  do  not  require  to  depend  altogether  on  appearances, 
as  from  the  indefatigable  labours  of  our  spedtroscopists  we 
learn  that  spot  spe(Stra  are  not  the  same  as  spedtra  from  any 
other  parts  of  the  sun's  surface,  but  show  signs  of  increased 
absorption,  the  point  of  greatest  absorption  being  at  the 
centre,  and  decreasing  therefrom  towards  the  edges. 

Now,  if  our  supposition  that  spots  are  openings  in  the 
sun's  clouds  over  water  be  corredl,  it  follows  that  all  rays  of 
light  travelling  from  the  shores  of  the  oceans,  or  from  the 
waters  of  the  oceans,  over  which  we  suppose  visible  spots 
are  formed,  will  require  to  cross  each  other  before  they  can 
pass  through  these  openings,  and  that  the  points  of  maximum 
crossing  will  be  at  or  near  the  centres,  and  that  the  points 
of  minimum  crossing  will  be  at  the  edges  of  the  openings. 
Let  us  compare  this  optical  fact  with  what  we  know  about 
spot  spedlra.  The  point,  in  our  hypothetical  spot,  where 
the  greatest  number  of  rays  cross  is  at  the  centre,  exa(5tly 
corresponding  to  the  part  where  we  find  the  greatest  absorp- 
tion in  sun-spots.  The  point  of  least  crossing  is  at  the 
edges,  where  we  find  little  or  no  increased  absorption  in  sun- 
spots.  Again,  the  lines  that  show  by  far  the  greatest  ab- 
sorption in  sun-spots  are  those  belonging  to  sodium  and 
hydrogeli.  What  does  this  fadl  point  to  ?  Is  it  to  the 
emanation  of  an  excess  of  tht  feeble  monochromatic  light  of 
sodium  and  hydrogen  from  the  oceans  beneath  ?  and  are  we 
to  infer  therefrom  that  direftly  beneath  the  spots  there  is 
not  only  water,  but  sea-water,  the  same  as  which  is  laving 
our  own  shores  ? 

This  latter  question  contains  much  more  than  it  would  at 
first  appear  to  indicate.  It  is  not  a  question  merely  as  to 
the  presence  of  an  excess  of  sodium  or  hydrogen  light,  but 
also,  first,  as  to  whether  or  not  the  presence  of  metallic 
vapours  in  the  sun's  atmosphere  is  necessary  in  order  to 
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explain  the  appearance  of  their  absorption  lines  in  the  solar 
speArum ;  and  secondly,  as  to  whether  or  not  the  prepon- 
derance of  one  kind  of  light  produces  increased  absorption 
of  that  light. 

From  spedlroscopic  observation  we  learn  that  while  the 
spedlra  of  the  sun's  chromosphere  and  prominences  are 
made  up  of  a  few  permanent  bright  lines,  there  are  others 
which  seem  to  appear  and  disappear,  as  if  their  presence 
depended  on  the  locality  under  examination.  Are  we  to 
draw  from  this  the  inference  that  the  sun's  gaseous  envelope 
has  not  a  uniform  composition,  but  that  while  a  few  of  its 
elements — among  which  we  must  class  hydrogen — obey  the 
laws  of  gaseous  diffusion,  there  are  others  which  do  not, 
owing  to  their  being  possessed  of  some  unaccountable  pro- 
perty that  allows  them  to  be  present  with,  while  yet  not 
diffused  through,  their  more  obedient  companions  ?  Or 
might  we  not  reason  from  these  fadls  that  the  constant 
bright  lines  indicate  an  atmosphere  as  uniform  and  simple 
as  Qur  own,  and  that  the  presence  of  the  hydrogen  lines 
points  to  that  atmosphere  as  being  impregnated  with  aqueous 
vapour  ?  And,  further,  that  the  fleeting  bright  lines  do  not 
belong  to  gaseous  matter  in  the  sun's  atmosphere,  but  to 
his  discontinuous  light  refledled  to  us  from  his  clouds? 
Lockyer  ("  Solar  Physics  "),  in  describing  a  prominence, 
says — "Judge  of  my  surprise  and  delight  when,  upon 
sweeping  along  the  spedtrum,  I  found  hundreds  of  the 
Frauenhofer  lines  beautifully  bright  at  the  base  of  the  pro- 
minence." This  is  exadlly  where  they  should  appear  if 
they  are  to  be  explained  by  refledtion  from  the  surface 
underneath. 

If  the  fleeting  bright  lines  do  not  belong  to  the  sun's 
atmosphere,  then  the  solid  body  of  the  sun  does  not  give  a 
continuous  speftrum,  as  supposed  by  Kirchhoff,  but  spedlra 
varying  according  to  the  composition  of  the  matter  from 
which  the  light  is  emanating.  Neither  is  it  probable  that 
the  Frauenhofer  lines  are  due  to  absorption  in  a  metallic 
gaseous  medium,  but  more  probably  to  a  mere  crossing  of 
the  same  kind  of  light  rays,  as  is  indicated  by  the  point  of 
maximum  crossing  in  our  hypothetical  spot,  corresponding 
with  the  observed  point  of  maximum  absorption  in  sun- 
spots. 

There  is  still  another  point  in  connedtion  with  our  spot 
hypothesis  that  requires  investigation,  namely,  the  sheaf- 
like rays  of  light  seen  to  proceed  from  the  sun  during  total 
eclipse.  On  the  hypothesis  of  incandescent  solid  and  glow- 
ing vapour,  how  are  we  to  explain  this  clubbing  together  (if 
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we  may  use  the  term)  of  light  rays  ?  Is  it  on  the  assump- 
tion of  unequal  luminosity  of  the  solid  body  of  the  sun  ? 
If  so,  then,  how  are  we  to  account  for  the  irregular  direftion 
of  the  rays  ?  If  we  were  to  assume  refraftion  to  be  the 
cause,  we  would  immediately  be  met  by  the  fadl  that  rays 
evidently  emanating  from  almost  the  same  parts  of  his  sur- 
face appear  to  be  oppositely  affedted,  the  one  group  streaming 
out  to  the  right,  while  the  other  goes  to  the  left.  Besides, 
even  supposing  such  was  not  the  case,  we  cannot  but  imagine 
that  a  medium,  sufficiently  dense  to  refradt  light  so  far  off 
its  natural  course,  would  have  a  tendency  to  reduce  its 
intensity  to  that  of  the  light  emanating  from  the  less 
luminous  parts  of  the  surface.  On  the  hypothesis  of  the 
sun's  being  a  luminous  body  enveloped  in  clouds,  if  the 
cloudy  covering  were  all  of  the  same  density,  and  the  solid 
of  equal  luminosity,  there  would  be  uniform  radiant  light ; 
but  if  the  solid  were  not  uniformly  luminous,  and  there  were 
breaks  in  the  cloudy  covering,  then  the  unequal  radiant  light 
would  be  seen  to  be  overlapped  or  crossed  by  bright  sheafs 
or  streaks  of  light,  proceeding  from  the  openings,  the  direc- 
tion of  such  streaks  depending  on  the  positions  of  the 
openings  as  regards  the  points  of  emanation  of  the  light. 
But  whatever  diredlion  these  rays  of  light  originally  took,  if 
our  theory  be  corredl,  they  would  eventually  have  to  return 
to  a  direction  in  a  line  with  the  plane  of  the  ecliptic, 
which  probably  accounts  for  their  generally  curved  ap- 
pearance. 

Next,  with  regard  to  solar  heat,  are  we  still  to  hold  to  our 
fiery  theories,  and  see  the  sun  as  a  gaseous  or  molten  mass^ 
the  heat  of  which  is  maintained  by  condensation,  fridlion, 
chemical  aftion,  or  the  impadl  of  other  bodies  ;  or  are  we  to 
account  for  his  heat  from  one  of  our  most  stable  laws^ 
namely,  that  when  force  is  retarded  by  matter,  heat  results  ? 
If  we  do  so,  then  the  force  which  we  receive  from  the  sun, 
call  it  what  we  will,  must  be  retarded  in  its  passage  through 
the  sun's  atmosphere  ;  therefore  heat  must  result.  Part  of 
this  heat  will  be  refledled  back  to  his  surface,  and  part 
probably  escape  into  interstellar  space.  Of  this  latter  part 
(if  any)  we  will  receive  our  share.  But  would  this  be  suffi- 
cient to  account  for  all  the  heat  that  we  receive  at  the 
earth's  surface  ?  I  think  not ;  but  I  do  think  that  it  is  here 
that  the  economy  of  Nature  steps  in.  His  heat  is  of  no  use 
in  interstellar  space, — it  is  the  worlds  circling  round  him 
to  which  it  is  necessaiy ;  consequently  these  worlds  are 
provided  with  a  gaseous  envelope  like  his  own,  which  retards 
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his  force  in  its  passage  through  them,  thqs  producing  the 
heat  so  necessary  for  the  support  of  animal  and  vegetable 
life  exactly  at  the  point  where  it  is  required. 


III.    COMING    SHADOWS:    AN    ETHNOLOGICAL 

STUDY. 

By  E.  S. 

HERE  is  little  pleasure  in  foretelling  evil,  and  espe- 
cially in  pointing  out  the  illusory  character  of  any 
hopes  that  may  have  been  entertained  by  friends, 
neighbours,  and  countrymen.  Sometimes,  however,  so  to 
adl  becomes  a  painful  duty.  In  speculating  upon  the  future 
condition  of  humanity  authors  and  orators  have  given  a 
brilliant  forecast  of  the  progress  of  the  "Anglo-Saxon  "  race. 
The  corredlness  of  the  term  here  used  I  will  not  discuss, 
since  no  one  can  pretend  to  misconstrue  its  meaning.  The 
outlook  has  latterly  become  more  dazzling  than  ever 
since  the  two  great  branches  into  which  that  race  is  divided 
have  laid  aside  much  of  the  mutual  jealousies  which  they 
entertained  during  the  earlier  half  of  the  present  century. 
Accordingly  we  have  been  told  that  by  the  year  2000  A.D. 
this  race  would  in  fadl  dominate  the  globe.  One  great 
English-speaking  community  would  occupy  Australia  and 
the  islands  of  the  Pacific ;  another,  seated  in  South  Africa, 
would  gradually  overspread  the  table-lands  and  mountain- 
ranges  of  the  "  dark  continent."  Whether  these  two  com- 
munities remained  members  of  a  British  Empire,  or  became 
independent  Republics,  the  result  would,  for  the  world  at 
large,  remain  substantially  the  same. 

In  the  Western  Hemisphere  the  case  was  even  less 
doubtful.  The  Great  Republic,  it  was  said,  would  gradually 
overspread  the  whole  of  the  continent,  and  the  English 
tongue  would  alone  be  spoken  from  the  confines  of  the  Polar 
Ocean  to  Tierra  del  Fuego.  Here,  also,  it  was  argued  that 
mere  political  changes  could  little  affedl  the  main  issue. 
The  Republic  might  break  up  into  two  or  more  distinA 
bodies,  or  might  even  adopt  monarchical  institutions,  but 
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it  would  all  the  same  remain  a  vast '^Anglo-Saxon'' com- 
munity. It  was  calculated — and  doubtless  corre(5tIy — that 
by  the  end  of  the  next  century  the  population  of  the  United 
States  would  exceed  500  millions.  It  was  shown  what  must 
be  the  influence  and  the  power  of  such  a  nation,  wealthy, 
intelligent,  energetic,  and  inventive.  Nor  have  writers  for- 
gotten to  lay  due  weight  upon  the  assimilative  power  of  this 
race.  The  Frenchman,  the  German,  the  Spaniard,  even  the 
Irishman,  are  all  incorporated,  and,  losing  their  distindtive 
peculiarities,  are  fused  up  into  the  American. 

The  future  thus  limned  was  one  to  which  neither  American 
nor  Englishman  could  look  forward  without  a  thrill  of  pride. 
But  one  element  in  the  calculation  has  been  overlooked. 
There  can  be  very  little  doubt  but  that  the  population  of  the 
United  States  will,  by  the  year  2000  A.D.,  have  reached, 
and  even  overstepped,  the  full  tale  of  500  millions.  But  of 
what  will  it  consist  ?  Of  those  whom  we  call  Americans, 
substantially  our  kinsmen,  though  more  or  less  crossed  with 
German,  French,  or  Spanish  blood  ?  We  fear  not.  There 
is,  indeed,  no  occasion  to  take  into  account  the  aborigines, 
or  Re'd-skins,  misnamed  Indians.  Their  doom  is  evidently 
in  part  extindlion  and  in  part  absorption, — the  latter  to  a 
greater  extent  than  is  commonly  supposed. 

Nor  is  the  Chinese  immigration,  even  if  not  forcibly  sup- 
pressed, to  be  here  taken  into  account.  The  Chinese,  how- 
ever undesirable  their  appearance  in  America  may  be  on 
other  grounds,  are  not  there  in  the  charadler  of  true  settlers. 
They  come  and  obtain  work ;  they  amass  money  with  the 
hope  of  returning  later  in  life  to  the  Central  Flowery  Land. 
They  do  not  bring  up  families  upon  American  soil,  or  in  any 
way  seek  to  cast  in  their  lot  with  their  white  neighbours. 
They  follow  the  example  of  certain  aliens  in  England,  who, 
if  temporarily  among  us  and  yielding  a  passive  submission 
to  our  laws,  are  not  of  us. 

The  fadlor  hitherto  disregarded  in  estimating  the  future 
of  America  is  the  negro  race.  It  is  well  known  that  the 
first  settlers  in  America,  to  whatsoever  European  nation 
belonging,  committed  the  serious  mistake  of  importing 
negroes  from  Africa  as  slaves.  It  is  not  yet  known  to  what 
an  extent  they  have,  by  so  doing,  compromised  the  future  of 
their  remote  descendants.  Nor  must  it  be  for  a  moment 
supposed  that  the  emancipation  of  the  negro  from  slavery 
and  his  admission  to  the  rights  of  citizenship  have  at  all 
removed  the  difficulty.  Here  was  the  mistake  of  the  Aboli- 
tionists. So  long,  of  course,  as  slavery  was  recognised  in 
the  United  States,  neither  its  defenders  nor  its  denouncers. 
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as  a  body,  saw  what  the  future  might  have  in  store.  A  few 
clear-headed  men,  indeed,  advocated  the  removal  of  the 
negro  element  in  mass — their  re-shipment  to  West  Africa  ; 
but  they  were  denounced  by  the  one  party  as  covert  Aboli- 
tionists, and  the  other  accused  them  of  inhumanity.  Above 
all,  the  rate  of  increase  of  the  negro  population  was  totally 
unsuspected.  Men  comforted  themselves  with  the  imaginary 
ethnological  law  that  a  lower  race,  placed  in  contaA  with  a 
higher,  tends,  in  some  mysterious  manner,  to  decline,  and 
ultimately  passes  away.  This  supposed  law  is  founded  upon 
a  very  imperfedl  generalisation.  It  held  good  in  the  case 
of  the  North  American  "  Indians."  It  holds  good  with  the 
aborigines  of  Australia,  and  even  with  the  Maoris.  It  does 
not  hold  good  with  the  African  blacks,  who — like  mice,  rats, 
house-flies,  &c. — seem  to  multiply  more  rapidly  when  brought 
in  contaA  with  civilisation  than  when  left  to  themselves. 

At  the  time  of  the  forcible  emancipation  of  the  negro 
slaves  in  the  American  Union  they  numbered,  it  is  supposed, 
about  four  millions.  For  the  decade  i860  to  1870  the  census 
gives  no  very  trustworthy  results.  The  disturbance  arising 
from  the  long  civil  war,  and  the  very  imperfeft  manner  in 
which  the  population  of  the  Slave  States  had  previously  been 
enumerated,  combined  to  render  estimates  of  negro  increase 
during  that  term  of  years  open  to  question.  But  the  census 
of  1880  showed  an  alarming  result, — alarming  not  merely  to 
Americans,  but  to  us  in  England.  It  proved  that  the 
emancipated  negro  population  was  increasing  at  the  rate  of 
3^  per  cent  per  annum,  and  was  consequently  doubling  itself 
every  twenty  years.  The  white  population  for  the  whole  of 
the  United  States,  on  the  contrary,  was  found  to  be  increasing 
at  the  rate  of  2  per  cent  per  annum  only,  doubling  itself, 
therefore,  every  thirty-five  years.  Hence  it  may  easily  be 
calculated  that,  if  these  respedlive  rates  of  increase  con- 
tinue, the  blacks  must  outnumber  the  whites.  Prof.  E.  W. 
Gilliam  ("  Popular  Science  Monthly  "),  from  whom  I  borrow 
the  numerical  results  already  given,  states  that  in  the  United 
States,  taken  as  a  whole,  the  whites  will  in  1985  number 
336  millions,  whilst  the  blacks  in  1980  will  amount  to  192 
millions,  and  will  about  double  the  number  of  the  whites  in 
the  Southern  States.  Consequently  in  2000  the  blacks  will 
reach  384  millions,  and  in  2020  adlually  768  millions.  In 
the  same  year  the  number  of  whites  will  be  only  672  millions. 
Hence  by  that  year  the  blacks  will  have  a  clear  majority  of 
100  millions,  and  will  be  virtually  the  sovereigns  of  the 
United  States.  The  Anglo-Saxon  Republic  will  have  become 
substantially  a  Negro  Republic,  and  every  decade  will  more 
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and  more  confirm  that  charadter.  The  black,  by  the  sheer 
force  of  his  fecundity,  will  outweigh  the  superior  intelledl 
and  energy  of  the  white  ! 

How  can  such  a  calamity  to  America,  and  to  the  whole 
world,  be  averted  ?  A  fusion  of  the  two  races  Prof.  Gilliam 
— rightly  in  my  opinion — pronounces  impossible.  He 
writes : — "  Account  for  it  as  we  may,  the  antipathy  is  a 
palpable  faft  which  no  one  fails  to  recognise, — an  antipathy 
not  less  strong  among  Northern  than  among  the  Southern 
whites.  However  the  former  may,  on  the  score  of  matters 
political,  profess  themselves  special  friends  to  the  blacks, 
the  question  of  social  intermarriage  and  social  equality, 
when  brought  to  practical  test,  they  will  not  touch  with  the 
end  of  the  little  finger.  Whether  it  be  that  the  blacks, 
because  of  their  former  condition  of  servitude,  are  regarded 
as  a  permanently  degraded  class, — whether  it  be  that  the 
whites,  from  their  historic  eminence,  are  possessed  with  a 
consciousness  of  superiority  which  spurns  alliance, — the  fa;5l 
that  fusion  is  impossible  no  one  in  his  senses  can  deny."  I 
fully  admit  this  conclusion,  but  I  should  seek  the  cause  in  a 
simple  racial  repugnance,  founded  not  on  what  has  been, 
but  on  what  is  and  must  be.  An  eminent  German  professor 
whose  views  have  been  expounded  in  the  "  Journal  of 
Science  "  would  doubtless  here  point  to  the  specific  odour 
of  the  black,  which  to  the  senses  of  the  white  is  intensely 
offensive.  Under  ordinary  circumstances  no  Aryan  man 
would  seek  a  negress  as  a  wife,  whilst  the  notion  of  an  Aryan 
woman  becoming  the  wife  of  a  negro  seems  simply  revolting. 
It  is  noteworthy  that  since  the  emancipation  the  production 
of  half-breeds — one  of  the  worst  results  of  slavery — has 
decreased,  if  it  has  not  come  to  an  end  altogether.  The 
probability  of  a  fusion  of  the  two  races  may  be  in  fine  dis- 
missed, and  it  will  appear  at  the  same  time  that  the  blacks 
must  remain  as  that  dangerous  phenomenon  an  imperium  in 
imperio. 

It  may  be  asked,  Is  there  any  hope  that  the  more  rapid 
increase  of  the  Negro  as  compared  with  the  Aryan  depends 
upon  temporary  conditions,  which  it  might  be  hoped  may 
not  be  permanent  ? 

Prof.  Gilliam  maintains  that  the  key  to  the  different  rate 
of  increase  is  found  in  the  superior  fecundity  of  the  blacks 
as  a  race,  "  and  is  strengthened  for  them — i.  As  being  the 
labouring  class ;  2.  As  labouring  under  favourable  climatic 
conditions;  ».^.,  living  in  a  semi-tropical  region."  The 
second  of  these  conditions  evidently  applies  to  the  Southern 
States  only.    In  the  Middle  and  Northern  States  the  negro 
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must  encounter  fludluations  of  climate  and  a  winter  cold 
very  different  from  those  which  prevail  in  the  cradle  of  his 
race. 

But  there  is  one  point  in  favour  of  the  blacks — or  rather 
in  disfavour  of  the  whites — which  Prof.  Gilliam  has  over- 
looked :  judging  from  the  medical  papers,  means  for  the 
limitation  of  a  family  are  adopted  in  the  Northern  States, 
as  in  France.  It  has  been  shown,  and  is  indeed  self-evident, 
that  Malthusianism,  if  practised  by  any  one  class  or  nation, 
means  self-effacement.  To  be  efficacious  it  would  have  to 
be  universal.  That  it  will  not  be  adopted  by  the  Negro  race 
is  certain. 

As  to  the  alleged  greater  fecundity  of  the  blacks,  not  in 
virtue  of  their  race,  but  as  a  labouring  class,  some  doubt 
may  exist.  In  France  the  so-called  working  population — 
or,  to  use  the  happier  expression  of  Prof.  Owen,  the  "  wage 
class " — is  not  remarkable  for  rapid  increase.  It  is  said, 
jokingly  of  course,  but  not  without  a  basis  of  truth,  that  the 
ouvrier  never  becomes  a  grandfather.  In  England  the  clergy, 
who  are  certainly  not  taken  from  the  lower  orders,  have  often 
been  denounced  by  Malthusian  writers  for  their  large  fami- 
lies. Royalty  itself  has  incurred  the  same  censure.  Per- 
haps, before  finally  pronouncing  that  the  increase  of  the 
Negro  is,  by  a  natural  law,  more  rapid  than  that  of  the 
Aryan,  it  may  be  well  to  await  the  result  of  at  least  another 
census,  that  of  1890.  Whether  practicable  precautions 
should  not  at  once  be  taken  is  a  question  not  for  the  ethnol- 
ogist, but  for  the  politician,  and  is  consequently  xunfit  for 
discussion  in  these  pages. 

Meantime  it  must  be  admitted  that  there  is  danger  not 
merely  in  the  ultimate  numerical  predominance  of  the 
blacks,  but  in  their  very  presence  as  a  free  alien  body  placed 
by  artificial  devices  on  a  political  level  with  a  superior  race. 
In  the  Southern  States  of  America,  after  the  collapse  of  the 
Confederacy,  their  condudl  was  marked  by  such  outrages 
that  "  bull-dozing "  was  but  a  natural  reprisal.  In  the 
British  West  Indies  they  have  shown  their  gratitude  for 
emancipation  by  insolence  and  rebellion. 

As  regards  Nicaragua  Mr.  Belt  writes  : — "  In  Central 
America  there  never  were  many  black  slaves ;  since  the 
States  threw  off  the  yoke  of  Spain  there  have  been  none ; 
and  this  comparative  scarcity  of  the  Negro  element  makes 
these  countries  much  more  pleasant  and  safer  to  dwell  in 
than  the  West  Indies,  where  it  is  much  larger.  The  Indian 
seldom  or  never  molests  the  whites,  except  in  retaliation  for 
some  great  injuiy ;  whilst  among  the  free  Negroes  robbery, 
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violencei  and  murder  need  no  other  incentives  than  their 
own  evil  passions  and  lust."  *  What  will  be  the  condition 
of  the  .United  States  when,  if  ever,  this  race  has  the  power 
to  eledl  judges,  governors,  and  legislative  bodies,  needs  no 
description.  That  the  Aryan  race  will  submit  is  impossible, 
and  the  consequence  must  be,  I  fear,  a  civil  war  far  more 
bloody  than  the  last,  because  a  war  not  of  parties,  but  of 
races. 

Prof.  Gilliam  predidts  grievous  results  from  the  co-exist- 
ence of  two  incompatible  races,  but,  as  it  seems  to  me,  on 
questionable  grounds.  He  writes : — "  If  the  blood  of  the 
black  population  cannot  commingle  with  that  of  the  whites 
[and  he  has  himself  shown  that  this  is  impossible]  social 
advancement  ceases  at  an  early  stage;  the  ^higher  social 
planes  are  incapable  of  attainment,  whereby  is  broken  a 
fundamental  social  law  that  allows  the  individual  full  free- 
dom to  rise  or  fall  in  the  social  scale  without  hindrance 
from  race  prejudice  or  prestige."  Here  the  author  mis- 
states the  issue  :  the  obstacle  to  the  rise  of  the  Negro  is  not 
"race  prejudice  or  prestige,"  but  racial  inferiority.  The 
**  fundamental  social  law  "  of  which  he  speaks  can  hold  good 
only  within  the  boundaries  of  a  race.  I  admit  that  an  ave- 
rage Aryan,  be  he  American,  Englishman,  Irishman, 
Frenchman,  or  German,  is  the  equal  of  any  other  average 
Aryan,  and  may  claim  equal  scope.  I  admit  that  the  indi- 
vidual Negro  is  the  equal  of  another  individual  average 
Negro,  but  I  cannot  admit  that  the  average  Negro  is  the 
equal  of  the  average  Aryan.  If  politicians,  economists, 
ethicists,  or  the  like,  place  him  on  an  artificial  equality,  they 
are  the  law-breakers,  and  must  be  held  answerable  for  the 
*  consequences.  What  the  blacks  can  do  when  set  free,  and 
allowed  to  take  the  reins  into  their  own  hands,  may  be  seen 
in  Haiti,  where  now  for  nearly  a  century  they  have  played 
at  empires  and  republics — a  laughable  farce  did  it  not  involve 
the  ruin  and  waste  of  a  lovely  and  fertile  island. 

Prof.  Gilliam  continues,  still  overlooking  the  innate  hete- 
rogeneity and  disparity  of  rtie  two  races  : — "  That  is  the 
healthiest  society  which  is  the  freest,  which  gives  the  fullest 
play  to  individual  intelligence  and  energy ;  and  in  such  a 
social  state  we  note  a  tendency  on  the  part  of  the  rich  upper 
class  to  sink,  and  the  poor  labouring  class  to  rise."  The 
relation  of  the  white  to  the  black  is  not,  as  I  must  here 
again  remark,  that  of  the  rich  to  the  poor.  It  is  to  be  here 
also  noted  that  the  Professor  seems  to  conceive  of  an  upper 

*  Naturalist  in  Nicaragua,  p.  64. 
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and  a  lower  class  only  as  rich  and  poor,  forgetting  that  in- 
telligence and  refinement  are  not  necessarily  fundlions  of 
wealth.  He  proceeds  : — "  The  causes  [of  this  slow  change 
of  places]  are  apparent.  The  sons  of  the  rich  eat  daintily, 
exercise  daintily,  keep  late  hours  for  resting  and  rising,  are 
self-indulgent  and  extravagant.  There  are,  of  course,  ex- 
ceptions. Undoubtedly,  however,  the  surroundings  of  the 
sons  of  wealth  create  tendencies  this  way  toward  effeminacy 
of  body  and  uneconomical  habits  of  mind.  The  poor,  on 
the  other  hand,  are  compelled,  by  their  conditions  of  life,  to 
strength-giving  exercise  and  careful  saving  methods  in  the 
management  of  means.  Robust  bodies  and  thrifty  ways 
give  upward  tendencies,  which,  a<5ling  through  the  social 
cycle,  lift  the  descendants  of  the  poor  to  the  higher  planes." 

Even  within  one  and  the  same  race  this  pi<5lure,  I  main- 
tain, is  overdrawn.  The  "  sons  of  the  rich,"  in  England  at 
least,  are  given  to  athletic  open-air  pursuits,  at  school,  at 
college,  and  in  after-life.  The  English  squire  and  the 
German  junker  show  small  marks  of  effeminacy,  and  are 
generally  superior  in  stature  to  the  labourers  on  their  estates. 
On  the  other  hand,  the  employments  of  the  poor,  save  in 
agriculture,  can  rarely  be  called  *'  strength-giving  exercise." 
It  would  be  easy  to  enumerate  a  score  of  trades,  including 
most  departments  of  textile  manufadlures,  pottery,  tailoring, 
shoemaking,  steel-grinding,  working  with  lead  in  any  of  its 
forms,  and  almost  all  the  retail  branches  of  distributive  in- 
dustry, which  are  positively  debilitating  and  life-shortening. 
In  many  cases  work  is  begun  at  too  early  an  age,  before  the 
muscles  and  the  joints  are  sufficiently  matured, — conse- 
quently the  whole  frame  is  more  or  less  crippled.  Unwhole- 
some food,  ill-drained  and  over-crowded  houses  also  prevent 
the  development  of  robust  bodies  among  the  poor.  As  for 
thrift  it  is  quite  as  rare  among  the  poor  as  among  the  upper 
ten  thousand.  One  of  the  most  difficult  lessons  which 
philanthropists  have  to  instil  into  the  wage-class  is  the  eco- 
nomical management  of  means. 

I  should  hence  argue  that  tfa%  danger  to  be  apprehended 
in  America  is  not  due  to  any  breach  of  a  social  law,  but  to 
a  couple  of  blunders,  the  first  and  gravest  being  the  intro- 
dudlion  of  the  blacks  into  the  Western  Hemisphere  at  all, 
and  the  second  their  investiture  in  the  United  States  with 
the  privileges  of  citizenship. 

In  South  Africa  the  British  Empire  meets  with  the  same 
difficulty,  though  on  a  smaller  scale.  The  various  black 
tribes,  instead  of  fading  away  at  the  approach  of  the  white 
man,  multiply  more  rapidly  under  the  British  flag,  so  that 
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the  opening  for  an  "  Anglo-Saxon "  community  there  be- 
comes less  and  less.  Australia  may  be  devoutly  thankful 
that  her  soil  is  free  from  the  African  negro, — a  worse  scourge 
than  the  rabbit,  and  for  the  very  same  reason. 


II.    THE    BIRTH    AND    EVOLUTION    OP    THE 

SOLAR    SYSTEM. 

Translated  from  pages  113  to  132  of  *'Gedanken" 
(1857,  Philadelphia,  published  by  Thomas). 

By  O.  Reichenbach. 

(Continued  from  page  70.) 

^^  N  the  analysis  of  bodily  proportions  which  result  from 

the  first  becoming  and  motion  I  have  pointed  out  how 

excentricity  of  the  equatorial  plane  is  derived,  and 

how  it  becomes  a  condition  for  unequal  velocity  of  the  sides 

converted  to  and  averted  from  the  attradling  body,  and  for 

a  process  of  condensation  and  dissolution.     The  planetary 

mass,  unrolling  with  tremendous  power,  here  projefts  matter 

to  77'3  r  distance  from  the  receding  sun,  and  sends  it  to  the 

opposite  side  by  centrifugal  force,  where  it  is  not  repulsed, 

but  re-attradled  by  the  sun.     Matter  on  the  side  averted 

from  the  sun  does  not  extend  to  the  distance  of  680 •  r,  but, 

under  the  recalling  influence  of  a  mass  680  times  greater, 

only  to— 

68o%  ^o 

-777r>=  17,680  r. 

^680 •        ^ 

We  have  how  limits  of  the  planetary  mass  77*3  r  and 
17,680  r  solar  distance  ;  we  have  to  find  the  point  of  gravi- 
tation, the  real  mean  distance  to  which  the  mass  rebounded. 
At  the  beginning  of  motion  the  measure  was  R.  The  re- 
quired distance  is  the  mean  proportional  of  the  forces 
opposed  in  mass  and  motion  : — 

-I_=JLand  ^680  =  26  JL::  36  =  172  R 

V680     8-8  '"^ 

172  R=  1169*6  r  distance, 
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or  by  limits — 

77' 3  r  : :  17,6801'=  1169*6  f. 

It  lies  somewhat  beyond  the  mean  distance  of  Jupiter.  As 
the  central  part  we  must  consider  this  quantity  repulsed  to 
Ii69r  distance,  but  a  simple  distance  gives  a  point  only. 
According  to  the  rotary  motion,  which  the  central  part  re- 
ceived at  first,  it  moved  for  its  new  site  vi'72  too  rapidly ; 
it  went  as  central  yet  dissolved  mass  1*72  farther,  or  this 
was  the  excentricity  of  the  central  evolution  cycloid.  The 
mass  had,  using  a  familiar  expression,  a  perihelion  and 
aphelion  of  rotation,  between  which  the  inner  strata  circu- 
lated.  It  went  then  to  172*  of  distance;  consequently  to — 

1169  r  X  172  =  680  X  2*96  =  2006  r. 

We  have  the  two  points,  poles,  the  one  beyond  Jupiter,  the 
other  this  side  Saturn. 

But  in  this  representation  of  unrolling  through  centrifugal 
force  I  did  not  account  for  the  perturbations  produced  by 
the  centrifugal  force  of  the  sun,' yet  they  exist  and  continue 
through  the  whole  development  of  motion,  and  the  differ- 
ences in  effedt  on  an  extended  body. 

The  opposite  points  of  each  body  had  to  move  with 
another  rotary  velocity  than  the  mean  ones,  which  brought 
them  closer  together ;  on  the  other  hand,  had  the  part  con- 
verted to  the  sun  to  remain  nearer  to  it,  the  averted  part  to 
remove  farther  from  it,  this  is  indicated  by  the  proportions 
found. 

The  centrifugal  force  of  the  sun  was  i-77*8,  the  planetary 
radius  77*3  r  =  i-8'8  R.  The  rotary  velocity  produced  by  the 
sun  so  became,  in  the  mean  of  the  oppositions,  dhninished 
1-8*8,  and  translation  was  increased  by  the  same  quantity. 
Rotary  velocity  became  77*3  — 8*8  =  68*5  times  more  rapid 
than  that  of  the  sun.  It  is  therefore  as  if  this  body  had 
68*5  r  as  mean  radius.  The  velocity  of  rotation  became 
now,  on  the  side  converted  to  the  sun, — 

and  on  the  side  averted  from  it — 

(68o+68-5)  +  (68-5+r96)^^.^^  times 

more  than  it  had  to  be.  The  sun  was  not  at  the  same  dis* 
tance  from  the  converted  and  averted  sides  of  the  planetary 
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mass.     Inversely  as  the  square  of  distance,  the  force  of  ap- 
proaching and  staying  behind  must  decrease. 

As  the  central  mass  here  moved  away  to  1*72  R,  it  had  to 
remain  behind  with  its  part  nearest  to  the  sun — 


\VI72/  ^ 


we  have  Ii69i'-52'4r=ni6"6r  as  the  mean  position  of 
the  central  perihelion,  as  that  of  Jupiter;  as  the  mass 
removed  on  the  averted  side  to  2*96  R,  it  had  to  escape  to — 

68-5r+a'96r_68'5r+2'96y_      g^ 
'»^2'96  172  ' 

and  2006  r+4i'6r= 2047*6  r,  equal  to  the  solar  distance  of 
Saturn.  We  have  52*4  r  and  4i'6  r  as  mean  elongations  or 
evedlions  of  the  two  central  masses ;  quantities  with  which 
the  quantities  1*107  and  i'i07'  =  i'22  interfere  as  quantities 
of  motion ;  the  former  as  chara(5leristic  of  the  centre  become 
perihelion,  the  second  as  that  of  the  central  aphelion,  pro- 
jedlion  of  the  former. 

When  the  body  moves  in  remoteness  1*22  slower,  it  moves 

in  proximity  vi'22  times  more  rapidly :  when  it  moves  in 
its  proximity  to  the  sun,  i'i07  faster,  it  goes  in  its  remoteness 
vi*io7  times  slower.  We  so  have  the  mean  into  the  ideal 
distances : — 

Jupiter    ...     iL-&-r=  1-049  (rounding  I'os). 
Saturn     ...    ^^^^    =roz4r  (rounding  1*025). 

2006  ^  o  ^/ 

Their  mutual  distance  is  1*72  x  1-05  x  1*025  =  1*84. 
1*025  •  i'05=  vi*i07  :  v'1'22. 

These  disturbance  figures — 

ro25'  =  i*o5 
i*05'  =1*107 

I*I07'  =  I*22 

derived  from  the  principal  ones — 

1*72 

1*72'=  2*96 
i5-96-=  8*8 
8-8'  =77*3 
8-8'   =680 
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form  the    more    complicated    mechanism    of   the   whole 
system. 

We  thus  have  the  solar  distances  of  the  two  central 
masses — 

?54|!:=i:r87. 
mor 

Observation  gives  the  densities  of  sun  and  planets.  Slight 
differences  of  density  between  those  observed  and  here 
deduced  are  irrelevant,  for  jiothing  is  more  uncertain  than 
the  exadl  mean  diameter  of  planets,  and  for  density  the 
error  increases  to  the  cube. 

Observation  gives,  if  the  density  of  the  earth  be  taken 
as  I,  that  of  the  sun  0*252,  of  Jupiter  0*243.  The  density 
of  solar  and  planetary  mass  was  equal,  but  Jupiter  remained 
1*05  this  side  of  the  point  of  gravitation  ;  so  much  less  was 
it  condensed,  we  have  its  density  i-i'05  of  that  of  the 
Sun,  or — 

51^  =  0-240 

1-05 

of  that  of  the  Earth.    Observation  gives  the    density   of 
Saturn  0*140.    It  is — 

e:^=r8  =  i72xro5  =  -^. 

0*140  1*025 

The  density  of  Saturn  is  so  much  less  than  that  of  the  Sun 
as  its  distance  is  greater  than  that  of  Jupiter  when  divided 
by  that  distance  which  it  moved  beyond  its  ideal  position. 
This  farther  distance  increases  its  density,  as  that  of  Jupiter 
is  less  by  its  remaining  this  side  of  the  point  of  gravitation. 
The  density  of  Saturn  to  that  of  Jupiter  is  therefore  i  to  172. 
Observation  gives  the  mass  of  the  Jupiter  system  i-i047'8 
of  the  Sun ;  of  the  Saturn  system,  i-350i'6.  The  former 
contains  3*345  more  mass  than  the  latter :  i  to  1*84  is  the 
solar  distance  of  Jupiter  to  that  of  Saturn  ;  i'84'=3*45,  or 
inversely  as  the  squares  of  distances  are  the  masses  of  the 
two  central  concentrations,  or  Saturn  is — 


1*72*  X  (105  X  I025)' 


of  the  mass  of  Jupiter. 

The  planetary  rotation,  77*3  times  more  rapid  than  that 
of  the  sun,  became  diminished  by  the  opposing  centrifugality 
of  the  sun,   gradually  diminishing  the  oblateness  of  the 
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mass ;  transportation  became  accelerated,  and  the  rapidity  of 
rotation  became  68*5  times  that  of  the  sun.  If  we  thus 
might  find  the  whole  planetary  mass  in  1*72  R  distance,  it 
would  rotate  68*5  times  more  rapidly  than  the  sun.  But  as 
the  mass  remains  in  the  perihelion  of  revolution  1*05  nearer, 
rotation  becomes— 


-^  =  62-5. 
1-05  • 


or  so  much  more  rapidly  rotates  Jupiter  than  the  Sun.  As 
the  mass  now  circulates  to  the  aphelion,  and  passes  here 
i-i*025'  heyond  its  ideal  position,  rotation  becomes  i-i*025' 
of  that  of  the  perihelion,  or  Saturn  revolves  only — 

62-5 


1*025* 

more  rapidly  than  the  Sun. 

But  the  mass  did  not  merely  circulate  between  those  two 
central  parts  in  cycloidal  form  ;  it  was  projedled  to  77*3  r 
and  17,680  r  from  the  Sun.  Could  the  conical  extremes  now 
keep  up  in  transportation  round  the  Sun  with  the  central 
masses,  and  return  to  them  ;  or  had  not  mass  to  tear  off  on 
either  side  and  to  unite  round  poles, — that  is,  reversing 
points  ?  Where  now  the  translatory  velocity  in  more  and 
less  was  as  1*72  to  the  mean  one,  there  the  mass  had  to 
separate, — consequently  in  a  solar  distance  of — 

1169^^ 
172*     ^^^  ' 

and  11,69  rxi'72' =34481',  here  beyond  Mars,  there  this 
side  of  Uranus. 

These  tearing-off  masses  concentrated  round  projeAed 
points.  We  find,  as  their  points  of  gravitation  for  the  in- 
terior system — 

77*3  r  : :  397  r = 176  r  solar  distance ; 

for  the  exterior  one — 

3448  r  : :  17,680  =  7808  r. 

The  interior  system,  projedled  by  Saturn,  is  repulsed  ;  the 
exterior  one,  projefted  by  Jupiter,  is  re-attrafted  by  the  Sun. 
An  image  of  the  process  may  be  found  in  a  comet  which 
points  with  a  small  cone  sunward,  its  substance  flowing 
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from  the  side  turned  away  from  the  sun  and  resting  on  its 
central  portion, — and  points  with  a  larger  cone  away  from 
the  sun,  its  substance  issuing  from  the  central  part  of  the 
side  turned  towards  the  -sun.  After  separation  had  taken 
place  the  three  groups  adopted  ellipsoidal  forms,  and  pre- 
sented an  aspedt  similar  to  that  which  the  three-linked  comet 
must  have  shown  about  which  Chinese  chronicles  tell  us. 
The  mass  has  four  poles  reduced  to  the  equatorial  plane  ; 
Jupiter  and  Saturn,  the  interior  and  the  exterior  system, 
each  of  the  two  latter  systems  presents  again  four  poles. 
The  mass,  in  shape  three  coupled  zeros,  circulates  in  double 
motion,  and  concentrates  at  the  points  of  intersection  and 
reversion.  The  asteroids  are  fragments  and  vapours  con- 
densed in  the  districts  of  separation. 
It  must  be,  of  the  whole  mass,  Jupiter — 

1*105  X  vi'025 
172 
Saturn — 

VI*I025 


2*96  X  172  X  1*05 
The  exterior  system — 


29'6  X 172  X  i"2i  X  1*05 
The  interior  system— 


77*3x172  XI  "05. 


The  mass,  not  of  Saturn,  but  of  its  whole  complicated 
system,  has  retained  mass  at  the  expense  of  the  exterior 
and  the  interior  system,  whereby  the  elongation  of  Saturn 
is  somewhat  smaller. 

If  we  then  divide  the  mass  logically  in  680  parts,  the 
system  of  Jupiter  contains  442  parts,  Saturn  131,  the  ex- 
terior system  I04'2,  the  interior  2*83. 

Or  it  is  not  exadlly,  but  pretty  near,  the  mass  of  Jupiter 
to  that  of  the  exterior  system,  as  the  square  of  the  mass  of 
Saturn  divided  by  the  square  of  that  of  Jupiter  to  the  mass 
of  the  interior  system  divided  by  that  of  Saturn. 

Which  are  the  relations  of  distances  in  the  two  separated 
systems  ?  The  points  of  gravitation  are  the  hinges  on 
which  they  swing.  I  begin,  not  quite  logically,  with  the 
interior  system,  because  it  is  the  better  known. 

It  is  projected  from  Saturn,  and  re-attradted  by  the  larger 
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Jupiter ;  the  diredt  projedlion  is  Venus ;  the  mass  is  recalled 
by  Jupiter  which  produces  the  Earth.  Mercury  is  the  pro- 
jedlion  of  the  Earth ;  the  latter  nearer  Jupiter  yields  less 
mass ;  Mars  is  the  projedlion  or  circulating  stratum, — ^the 
undulation  of  Venus,  nearer  Jupiter ;  the  former  obtains  a 
larger  share  of  mass  from  its  central  planet. 

We  have  distance  of  Venus  from  the  point  of  gravi- 
tation— 

^-2^=i'i  X  1*025  =  1*22  aphelion, 
176^-156^=201'.  214^-176 1^=38  n 

L  r=;I'0=:l72XI*I, 

20 

We  had  as  limits  of  the  system  77*3  and  397  f.  The 
latter  figure  was  obtained  by  the  central  point  of  gravitation  ; 
the  elongation  of  the  central  mass  must  produce  a  district 
of  separation,  inside  which  the  separate  mass  oscillates.  I 
take  at  once  the  inner  and  outer  system. 

We  had  separation  at  397  r  distance.  Saturn  has  an 
elongation  of  41  r  (away  from  the  Sun) ;  its  mass  is  3*345 
times  less  than  that  of  Jupiter.  From  this  farther  distance 
follows  a  greater  approximation  of  the  rotary  flux  readling 
against  more  rapid  transportation ;  the  point  of  separation 
is  brought  41  r  V3'34  r  =  yz  r  nearer  to  the  Sun,  or 
397r— 72r=325r,  equal  to  the  mean  distance  of  Mars. 
The  elongation  of  Jupiter  is  53  r  (nearer  the  Sun) ;  it  results 
a  reaAion  against  the  slower  translation  of  the  exterior 
system,  which  brings  the  point  of  separation  to — 

53  y  X  3"345' +3448  y = 4015  r, 

equal  to  the  distance  of  Uranus. 

Mars  is  the  projection  of  Venus  by  the  elongation  of 
Saturn,  whose  diredt  projedtion  is  Venus ;  Venus  was  driven 
1*025  beyond  its  simple  excentric  position.  With  Mars,  the 
projection  of  Venus,  the  proportion  is  reversed ;  it  is  re- 
pulsed by  Saturn.    We  have — 

i76yxi*72xrioy_  ^^^ 
1*025 

as  distance  of  Mars. 
Mercury  is  the  projection  of  the  Earth,  which  is  1*22  times 
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more  distant  than  the  point  of  gravitation ;  the  solar  dis- 
tance of  Mercury  becomes — 

'76"      =82-8.. 


172  X  1*22 

A  tertiary  perturbation  here  becomes  perceptible. 

(To  be  continued.) 


V.    ON    BRAIN-WORK    AND    HAND-WORK. 

By  R.  M.  N. 

T  may  seem  presumptuous  in  me  to  take  up  a  subjedl 
which  has  been  ably  dealt  with  some  years  back  in  the 
"Journal  of  Science,"  by  occasion  of  Dr.  Beard's 
treatise  on  the  "  Longevity  of  Brain-Workers."  Still  it 
appears  to  me  that  the  last  word  on  this  topic  has  not  yet 
been  said.  Certain  points,  both  of  distindtion  and  of  resem- 
blance, seem  to  have  been  overlooked  as  well  by  reviewer  as 
by  author,  and  certain  of  the  conclusions  drawn  are  at  least 
open  to  question. 

I  may  perhaps  be  allowed  to  put  the  opening  question, 
What  is  work?  The  common  reply  is,  "Any  pursuit  by 
which  a  man  earns  or  attempts  to  earn  a  livelihood,  and  to 
accumulate  wealth."  This  definition  is  the  more  to  be  re- 
gretted because  it  cherishes,  or  rather  begets,  the  vulgar 
error  that  all  persons  who  do  not  aim  at  the  accumulation 
of  wealth  are  "  idlers."  In  point  of  fadl  such  men  may  be 
doing  far  greater  services  to  the  world  than  the  most  diligent 
and  successful  votary  of  a  trade  or  a  profession.  Darwin, 
having  a  competency,  was  therewith  content.  To  him,  and 
to  others  of  kindred  minds,  the  opportunity  of  devoting  his 
whole  life  to  the  search  after  scientific  truth  was  a  boon 
immeasurably  higher  than  any  conceivable  amount  of 
wealth.  Shall  we  call  him  an  idler  ?  Nor  is  Science  the 
only  field  which  opens  splendid  prospers  to  men  of  inde- 
pendent means.  Art,  literature,  philanthropy,  have  all  their 
departments,  unremunerative  in  a  commercial  point  of  view. 
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or  at  least  not  direftly  remunerative,  and  for  all  these  culti- 
vators are  wanted.  Therefore,  reversing  the  advice  given 
by  routine  moralists,  I  would  say  to  wealthy  young  men  of 
ability  "  Do  not  take  up  any  trade,  business,  or  profession, 
but  do  some  of  the  world's  unpaid  work.  Leave  money- 
making  to  those  who  have  no  other  option,  and  be  searchers 
for  truth  and  beauty."  Everyone  who  follows  this  advice 
will  contribute  something  to  show  the  world  that  the  race 
for  wealth  is  not  the  only  pursuit  worthy  of  a  rational  being. 
I  should  define  work  as  the  conscious  systematic  application 
of  mind  or  body  to  any  definite  purpose. 

I  said  "of  mind  or  body."  Perhaps  the  expression  may 
sound  old-fashioned  ;  so  to  avoid  grating  on  the  nerves  of  a 
monistic  world  I  will  say  "  of  brain  or  muscle."  But  can 
we  draw  a  sharp,  well-defined  boundary  line  between  brain- 
work  and  muscle-work  ?  Recent  investigations  into  the 
fun(5tions  of  the  brain  show  that  it  has  the  task  of  direfting 
and  co-ordinating  muscular  effort.  The  athlete,  or  say  the 
musical  performer,  has  not  merely  to  strengthen  his  muscles 
and  acquire  flexibility  of  arm,  hand,  and  finger;  his  exer- 
cises serve  at  the  same  time  to  develop  and  perfedl  those 
regions  of  the  brain  by  which  the  muscles  in  question 
are  adluated  and  co-ordinated. 

Prof.  Du  Bois  Reymond,  in  his  admirable  treatise  on 
"Exercise"  (reviewed  some  time  ago  in  the  "Journal  of 
Science"),  contends  that  "bodily  exercises  are  not  merely 
muscle-gymnastics,  but  also  nerve-gymnastics,"  and  that 
practice  in  the  movements  of  the  limbs  is  "  essentially  ex- 
ercise of  the  central  nerve-system."  Hence  muscle-work 
which  is  not  at  the  same  time  brain-work  is  a  chimera, 
which  has  no  existence.  But  it  will  now  be  asked.  Is  there 
any  brain-work  without  muscle-work?  Undoubtedly;  we 
may  see  phenomena,  we  may  reason  upon  them,  and  come 
to  a  conclusion  concerning  their  nature  without  any  mus- 
cular aftion  at  all.  But  if  we  even  wish  to  write  down  our 
results,  or  to  tell  them  to  a  friend,  some  muscular  adlion, 
small  though  it  be,  is  needed.  Or  we  wish  to  go  further : 
not  content  with  merely  observing  the  phenomena  which 
chance  brings  before  our  eyes,  we  go  forth  in  search  of  fafts. 
Here  muscular-work  is  blended  with  brain-work.  A  step 
further :  We  wish  to  put  definite  questions  to  Nature,  to 
perform  physical,  chemical,  or  physiological  experiments. 
In  all  these  cases  the  hand  has  to  be  the  inseparable  com- 
panion of  the  brain.  The  efficiency  of  the  one  will  not 
compensate  for  inefficiency  in  the  other.  Now,  the  work  of 
the  experimentalist  rarely  requires  great  strength,  but  it 
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invariably  stands  in  need  of  delicacy,  nicety  of  touch  and 
movement,  bodily  or,  if  you  will,  muscular,  attributes  to  be 
reached  only  by  training. 

It  is  the  same  in  the  fine  arts.  The  painter  needs  not 
merely  an  exquisite  perception  of  form  and  colour,  an  instinc- 
tive— as  it  appears  to  outsiders — appreciation  of  their  rela- 
tions and  harmonies ;  unless  he  possesses  in  addition  to  all 
this  the  requisite  nicety  of  touch,  he  must  fail  to  embody  in 
visible  form  the  conceptions  present  in  his  brain.  Precisely 
the  same  is  it  with  the  musician.  The  orator  and  the  aAor 
must  also,  in  addition  to  their  mere  mental  gifts,  have  vocal 
organs  thoroughly  developed  and  disciplined.  Thus  we  see 
that  in  the  highest  walks  of  science  and  art,  brain-work  and 
muscle-work  exist,  I  might  say,  in  a  state  of  interpenetration. 

Again,  at  a  work-table  in  Y Street,  sits  a  microscopist, 

carefully  studying  the  peculiarities  of  a  newly  detedled 
microbion,  or  dissefting  the  larva  of  the  Phylloxera.  What 
is  he  ?  Brain-worker,  or  muscle-worker  ?  You  pronounce 
him  a  brain-worker ;  his  brain,  in  your  opinion,  doing  the 
larger — the  essential  part  of  his  task.     So  be  it.     I  convey 

you  to  X Street,  where  at   another  work-table  sits  a 

microscope-maker.  He  is  accurately  adjusting  an  objedtive 
of  high  power.  What  is  he  ?  Like  the  user  of  the  micro- 
scope just  mentioned,  he  requires  the  utmost  delicacy  of 
touch,  the  highest  manipulative  skill.  Like  the  micro- 
scopist, also,  his  brain  performs  the  essential  part  of  the 
task.  But  you  will  probably  call  him  a  hand-worker  or 
muscle-worker,  because  he  is  a  mechanic ! 

Surely,  then,  we  must  admit  that  there  is  no  hard  and 
fast  boundary  between  the  brain-worker  and  the  muscle- 
worker.  There  is  no  muscle-work  without  brain-work; 
there  is  little  brain-work  of  a  high  order  without  muscle- 
work. 

There  are,  however,  gradations.  There  are  kinds  of 
muscle-work,  so  simple,  so  monotonous  or  uniform  in  their 
charafter,  that  they  are,  with  very  little  praftice,  performed 
automatically,  with  no  conscious  effort  of  the  brain.  Such, 
for  instance,  is  the  work  of  the  agricultural  labourer  in 
digging,  mowing,  thrashing,  &c.,  or  of  the  hodman  carrying 
bricks  and  mortar  up  a  ladder.  All  such  work,  it  is  generally 
found,  can  be  performed  by  means  of  machinery.  Perhaps 
this  may  enable  us  to  find  a  definition,  or  rather  a  limit  for 
muscle-work. 

I  must  now  ask  what  classes  of  society  can  rank  as  brain- 
workers.  Dr.  Beard  seems  to  include  here,  clergymen, 
lawyers,  physicians,  merchants,  scientists,  and  men  of  letters. 
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He  does  not  make  any  mention  of  artists,  teachers  of  different 
branches  of  knowledge,  manufadturers,  &c.  Now,  if  the 
merchant,  the  man  who  distributes,  fetches,  and  carries,  is 
to  rank  as  a  brain-worker,  surely  must  the  producer,  who 
much  more  frequently  originates  out  of  his  own  mind  some- 
thing new  to  the  world.  We  may  also  ask.  Does  the  term 
merchant  include  the  retail  dealer,  the  clerk,  and  the  com- 
mercial assistant  ?  If  so,  we  find  the  brain-working  class  re- 
inforced by  a  number  of  persons  who  certainly  have  little  need 
for  muscular  exertion,  but  little  also  for  brain-work,  and  many 
of  whose  tasks  and  duties  might  be  performed  by  machinery. 
Again,  where  are  we  to  place  the  speculator,  the  gambler, 
and  the  forger  ?  Muscle-workers  they  are  only  to  a  very 
small  extent,  though  the  forger  requires  a  wonderful  amount 
of  manipulative  skill.  He  must,  however,  be  regarded  as  a 
doomed  species,  since  the  Nesbit  patent  safety-cheque  carries 
in  it  the  germs  of  his  destruction. 

It  becomes  very  difficult  to  say  with  accuracy  who  are  to 
be  classed  as  brain-workers,  and  who  as  muscle-workers, 
and,  still  more,  who  are  to  be  referred  to  Dr.  Beard's  third 
class,  '^  those  who  follow  occupations  that  call  both  muscle 
and  brain  into  exercise.'*  This  class,  as  I  have  endeavoured 
to  show,  includes  almost  everyone  who  works  at  all.  Until 
we  are  able  to  furnish  a  correct  classification  of  mankind  as 
brain-workers  and  muscle-workers,  it  will  be  very  difficult 
to  enunciate  any  true  and  valuable  proposition  concerning 
either  group. 

Twenty  years  ago,  Dr.  Beard  laid  down  among  others  the 
following  set  of  propositions : — That  the  brain-working 
classes — clergymen,  lawyers,  physicians,  merchants,  scien- 
tists, and  men  of  letters — live  very  much  longer  than  the 
muscle-working  classes.  That  the  greatest  and  hardest 
brain-workers  of  history  have  lived  longer  on  the  average 
than  brain-workers  of  ordinary  ability  and  industry.  That 
clergymen  are  longer-lived  than  any  other  great  class  of 
brain-workers. 

The  first  of  these  propositions  admits  of  statistical  proof 
or  disproof.  The  life-lengths  of  the  classes  of  men  above 
mentioned  can  be  ascertained,  and  their  average  duration 
compared  with  the  mean  length  of  life  prevalent  in  their 
times  and  countries.  But  is  the  superior  longevity  of  these 
classes  due  to  the  fadt  that  they  are  brain-workers,  or  must 
it  not  be  traced  to  a  complication  of  causes  ?  If  brain-work 
is  per  se  salutary  and  conducive  to  long  life — which  I  do  not 
deny — and  if,  as  we  may  gather  from  Dr.  Beard's  second 
proposition  here  given,  its  beneficial  influence  is  proportionate 
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to  its  intensity,  we  should  find  the  men  whose  brain-work  is 
devoted  to  origination  stand  highest  in  the  list.  As  such  I 
should  undoubtedly  rank  discoverers  in  science,  inventors  in 
the  industrial  arts,  poets,  musical  composers,  and  painters 
(not  of  portraits).  But  the  third  proposition  entirely  clashes 
with  this  conclusion.  Dr.  Beard  tells  us  that  of  all  brain- 
workers,  clergymen  are  the  most  long-lived.  Yet  they  can 
scarcely  be  called  the  hardest  brain-workers,  since  what  is 
demanded  from  them  is  not  origination,  creation,  but  expres- 
sion. If  a  clergyman  initiates  new  dodtrines  he  is  in  danger 
of  becoming  a  heretic.  He  is  expressly  forbidden  to  do  what 
is  expressly  demanded  from  the  man  of  science  or  the  author. 
Indeed,  till  a  comparatively  recent  date,  the  life  of  an 
English  country  clergyman  has  always  been  considered  as 
one  of  the  easiest  of  all  careers,  making  no  heavy  demands 
either  upon  brain  or  muscle. 

Indeed,  Dr.  Beard,  when  he  undertakes  a  formal  explana- 
tion of  the  great  longevity  of  the  clergy,  makes  some  very 
important  concessions.  He  remarks  that  **  their  calling 
admits  of  a  wide  variety  of  toil," — "In  their  manifold  duties 
their  whole  nature  is  exercised," — "  Public  speaking,  when 
not  carried  to  the  extreme  of  exhaustion,  is  the  best  form  of 
gymnastics  that  is  known."  Dr.  Beard  here  admits  what 
I  also  maintain,  that  the  most  healthful  work  is  that  which 
duly  and  harmoniously  calls  into  play  all  the  various  faculties 
of  a  man.  Brain-work  is  in  itself  good  and  wholesome, — 
undoubtedly  better  than  pursuits  which  exercise  the  muscles 
alone,  leaving  certain  regions  of  the  nervous  centres  inadlive. 
But  it  is  still  inferior  to  work  which  exercises  the  entire 
system.  Whatever  calling  effefts  this  most  thoroughly  and 
equally,  will  be  the  ideal  vocation.  But  it  may  be  said  that 
the  duties  of  the  physician  call  a  wide  circle  of  powers  into 
play.  Why,  then,  is  he  less  long-jived  than  the  clergyman  ? 
In  his  case  there  is  wanting  any  physical  exercise  which 
may  take  the  place  of  public  speaking,  and  he  is  more  ex- 
posed to  death  from  contadt  with  malignant  disease. 

As  an  instance  of  the  especial  benefit  to  be  derived  from 
an  exercise  of  the  whole  system,  I  may  glance  at  the  lessons 
to  be  gathered  from  the  experience  of  exploring  expeditions 
in  unhealthy  countries.  The  first  to  succumb  are  porters, 
guides,  muleteers,  private  soldiers  and  sailors,  &c.  Next 
come  military  and  naval  officers,  whilst  the  doftor,  the 
botanist,  the  geologist,  &c.,  hold  out  to  the  last,  their  sole 
advantage  being  a  more  thorough  exercise  of  the  whole 
system,  muscle  and  brain  alike. 

Dr.  Beard  gives  another  reason  for  the  longevity  of  the 
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clergy — their  comparative  freedom  from  anxiety.  This  is 
the  critical  point  to  decide  whether  brain-work  shall  be 
healthful  or  harmful.  Let  a  man  work  knowing  that  his 
livelihood  is  secure, — that  it  is  indifferent  whether  he  com- 
pletes any  given  task  this  month  or  this  time  six  months, — 
and  no  amount  of  study  will  harm  him.  But  tell  him  that 
he  must  cornplete  some  task  by  a  given  date  under  penalty 
of  dismissal,  or  that  his  prospers  in  life  depend  on  his 
passing  an  examination  better  than  a  score  of  competitors, 
and  the  probability  is  that  his  studies  will  bring  on  softening 
of  the  brain,  heart  diseases,  or  perhaps  Bright's  disease. 

Dr.  Beard  formally  admits  that  **  worry  is  the  one  great 
shortener  of  life  under  civilisation,  and,  of  all  forms  of  worry, 
financial  is  the  most  frequent  and  the  most  distressing." 
Hence  the  differences  between  his  views  and  mine  are  very 
much  smoothed  over,  and  we  must  take  in  a  "  Pickwickian 
sense  "  his  declaration  elsewhere  that  "  brain-work  is  the 
highest  of  all  antidotes  to  worry." 

He  brings  forward  yet  another  reason  for  the  longevity  of 
clergymen — *'  their  superior  temperance  and  morality." 
That  such  superiority,  if  it  exists,  will  have  an  influence  in 
favour  of  health  and  long  life,  I  readily  admit.  But  it  is 
very  doubtful  whether  they  are  in  this  respeft  superior  to 
other  brain-workers.  In  the  career  of  the  scientist  mutinous 
passions  are  simply  crowded  out.  For  him  the  struggles 
with  temptation,  of  which  the  ethicists  tell  us,  have  simply 
no  existence.  How  it  may  be  among  those  brain-workers 
who  move  in  a  more  emotional  sphere,  I  cannot  presume  to 
say. 

Dr.  Beard's  contention  that  the  brain-worker  is,  as  a  class, 
happier  than  the  muscle-worker  is  very  questionable.  He 
asks,  "  Where  is  the  hod-carrier  that  finds  joy  in  going  up 
and  down  a  ladder,  and,  from  the  foundation  of  the  world 
until  now,  how  many  have  been  known  to  persevere  in  ditch- 
digging  or  sewer-laying,  or  in  any  mechanical  or  manual 
calling  whatsoever,  after  the  attainment  of  independence  ?" 
Such  persons,  I  think,  might  be  found.  Many  of  these 
manual  occupations  would,  as  far  as  I  can  judge,  seem 
happier  than  a  life  spent  at  the  merchant's  desk  or  at  the 
exchange.  If  the  man  of  business  "  continues  to  work  in 
his  special  calling  long  after  the  necessity  has  ceased,"  it  is 
because  he  has  been  trained  to  believe  that  accumulation  of 
wealth  is  the  whole  duty  of  man.  "  Nearly  all  the  money 
of  the  world,"  says  Dr.  Beard,  **  is  in  the  hands  of  brain- 
workers."  This  may  be  true ;  yet,  at  the  same  time,  many 
of  the  hardest  and  most  capable  brain-workers  rank  among 


X58  -     On  Teshnical  Education,  [March, 

the  very  poorest.  Young  men  are  now  warned  by  their 
friends  to  avoid  the  highest  class  of  brain-work,  and  even  to 
shun  the  learned  professions,  "  because  they  do  not  pay." 
I  meet  with  books  containing  the  records  of  original  research, 
yet  for  which  the  author  has  received  less  than  the  wages 
of  a  stone-breaker  for  the  time  employed.  I  meet  with 
inventions  which  ruin  the  inventor  and  enrich  his  followers. 
Verily  the  manual  labourer  has  scant  cause  to  envy  the 
brain-worker. 


VI.    ON    TECHNICAL    EDUCATION. 
By  Robert  Galloway,  M.R.I.A. 

(Continued  from  page  97.) 

,NE  of  the  distinguishing  features  in  the  Educational 
System  in  Germany  is  the  definite  school  system 
which  is  carried  out  in  every  part  of  that  kingdom, 
under  a  fixed  order  of  administration.  This  complete  and 
perfect  organisation  of  the  different  educational  institutions 
in  that  country  astonished  the  French  Commissioners.* 
They  say  in  their  Report — "  The  most  striking  charafter- 
istic  of  the  German  institutions  for  national  education 
is  the  general  whole — the  arrangement  of  all  the  establish- 
ments, which,  from  the  primary  school  to  the  highest  facul- 
ties in  the  university,  offer  the  different  classes  of  citizens  a 
series  of  degrees  of  instrudlion  which  they  may  need  or 
have  the  capacity  to  acquire." 

Our  school  system,  on  the  other  hand,  if  it  can  be  called 
one,  is  altogether  unorganised  ;  it  is  in  a  chaotic  state,  and 
yet  it  must  be  admitted  that  any  national  system  of  educa- 
tion— to  be  efficient — must  be  arranged  on  some  well  under- 
stood plan  in  which  the  objedt  to  be  attained  must  be  kept 

*  In  1862  the  French  Government  appointed  a  Commission  to  visit  Germany 
and  other  countries  for  the  purpose  of  colle&ing  the  most  precise  information 
with  regard  to  the  systems  of  education  adopted  in  the  different  countries  they 
visited.  The  Report  the  Commission  drew  up  on  the  subject  the  English 
Government  afteiwards  bad  translated  and  published  in  the  form  of  a  Blue 
Book. 
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steadily  in  view  from  the  very  first.  But  of  all  our  unor- 
ganised, aimless,  objedtless  systems,  the  Science  one  under 
the  Department  of  Science  and  Art  appears  to  me  to  be  the 
worst.  A  gentleman  to  teach  under  the  Department  must 
have  obtained  the  Department's  qualification  to  teach  ;  but 
when  he  has  obtained  it,  as  he  receives  no  payment  from  the 
Department  except  by  results,  he  can  start  classes,  and 
teach  the  pupils  what  sciences  he  pleases  without  regard  to 
any  plan  or  unity  :  he  will  teach  those  subjedls  only  which 
will  pay  him  the  best  in  the  place  in  which  he  establishes  a 
class.  He  may  teach,  for  instance,  one  year  a  class  in  ele- 
mentary chemistry ;  next  year  he  may  teach,  in  the  same 
place,  if  he  thinks  it  will  pay  him  better,  elementary  botany ; 
in  the  third  year,  elementary  geology ;  and  so  he  may  go  on 
through  the  whole  circle  of  the  sciences,  if  he  thinks  he  can 
get  a  sufficient  number  of  students  to  attend  in  the  different 
subje(5ls.  His  sole  aim  will  be  to  get  as  much  money  as  he 
can  on  the  result  system,  and  he  knows  that  to  attain  this 
he  must  in  many  places  vary  his  subjedt  from  time  to  time : 
he  further  knows  that  as  a  rule  he  can  obtain  the  most 
money  by  preparing  his  students  for  examination  in  the  ele- 
mentary stage  of  the  subje(5l  only ;  in  the  majority  of  cases 
it  will  not  pay  nearly  so  well  to  go  higher  than  the  lowest 
stage.  The  taught  will  thus  only  acquire  a  smattering  of 
the  rudiments  of  one  or  more  of  the  sciences,  which  will  not 
prove  a  source  of  pleasure  or  profit  to  the  majority  of  them, 
and  such  a  system  of  science  teaching  can  never  be  of  any 
advantage  to  the  nation  industrially ;  and  we  can  only 
expedl  to  maintain  for  our  manufaAures  a  foremost  position 
in  the  markets  of  the  world,  in  the  present  day,  by  at  least 
our  middle  class  obtaining  on  an  ascending  scale  of  instruc- 
tion in  Science,  as  is  done  in  Germany,  a  high  class  scien- 
tific education. 

We  shall  bring  under  review,  as  we  proceed,  the  number 
of  students  attending  the  elementary  science  classes  under 
the  Department  of  Science  and  Art,  the  number  that  pass, 
and  the  cost  to  the  State  of  these  classes :  it  will  then  be 
apparent  that  only  a  very  small  percentage  of  the  students 
attending  these  classes  go  in  for  the  higher  examinations ; 
but  for  the  purpose  of  more  forcibly  illustrating  what  is 
about  to  be  stated  with  regard  to  the  defects  of  the  system  of 
teaching  which  has  to  be  adopted  by  the  teachers  of  these 
classes,  I  will  here  give  the  number  of  examination  papers 
issued,  and  the  number  of  successes,  at  the  May  examina- 
tion in  1881.  1  give  the  number  of  papers  instead  of  the 
number  of  individual  students,  because  it  is  difficult,  if  not 


i6o  On  Technical  Education.  [March, 

impossible  in  some  cases,  as  I  shall  show  further  on,  to 
arrive  at  the  number  of  individual  students,  owing  to  the 
manner  in  which  the  returns  are  given  in  the  Department  of 
Science  and  Arts  Reports.  The  number  of  papers  does  not 
of  course  represent  the  number  of  individual  students, — as 
a  student  may,  and  frequently  does,  go  in  for  examination 
in  several  subjedls,  and  he  is  furnished,  of  course,  with  a 
separate  examination  paper  for  each  subje(5t. 

At  the  May  examination,  1881,  72,300  papers  were  issued. 
The  total  successes  amounted  in  round  numbers  to  67  per 
cent :  of  this  total  of  successes  53  per  cent  passed,  including 
both  classes,  first  and  second,  in  the  elementary  stage  ;  13  per 
cent  passed,  including  both  classes,  in  the  advanced  stage  ; 
and  07  per  cent,  including  both  classes,  in  the  honours 
examination. 

Teachers  who  prepare  pupils  for  competitive  examinations 
must  teach  the  subjefts  of  instruction  in  the  way  that  will 
best  prepare  their  pupils  for  the  class  of  questions  the  ex- 
aminers will  be  likely  to  give;  but  when  the  teacher's  payment 
also  depends,  as  it  does  under  the  Department  of  Science 
and  Arts  system,  on  the  pupils  passing,  the  teaching  becomes 
.completely  and  absolutely  subordinated  to  the  examinations. 
The  teacher  is  entirely  precluded  from  displaying  any  indi- 
viduality in  his  teaching ;  he  cannot  teach  his  pupils  according 
to  their  individual  wants  and  capacities  ;  he  must  teach  on 
the  one  groove  that  will  best  prepare  them  for  the  examiner's 
papers.     This  evil  system — for  it  is  an  evil  one — is  still 
further  increased  by  the  examinations  as  well  as  the  admi- 
nistration  being  completely   centralised.     This   system  of 
examinations  and  competitions  on  the  great  scale  is  illus- 
trated in  China,  "where  it  has  produced  a  general  and  incurable 
senility.*^     But  we  need  not  go  so  far  as  China  to  learn  the 
ill  eflfefts  of  the  system  :  we  need  only  contrast  two  neigh- 
bouring nations,  France  and  Germany,  to  learn  the  different 
influence  on  a  nation, — whether  the  teaching  is  subordinated 
to  examinations,  as  it  is  in  France,  or  the  examinations  are 
subordinated  to  the  teaching,  as  it  is  in  Germany.     The 
efifeAs  of  these  two  different  educational  systems  was  strik- 
ingly shown  in  the  Franco-German  war :  the  officers  and 
the  men  in  the  one  army  had  been  educated  under  one  of  the 
systems,  and  the  officers  and  men  in  the  opposing  army  under 
the  other.     "The  unanimity,"  states  the  Right  Hon.  Lyon 
Playfair,  in   his   pamphlet   on  Teaching  Universities   and 
Examining   Boards,    '*  is    surprising  with   which    eminent 
French  men  ascribe  the  intelledlual  paralysis  of  the  nation 
to  the  centralisation  of  administration  and  examination.'*    And 
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a  like  system  must  produce  the  like  ingenious  results  to  a 
nation  to  whatever  grade  of  education  it  is  applied.  The 
late  eminent  French  chemist  Ste.-Claire  Deville  said — "  The 
success  of  Germany  is  due  to  the  liberal  organisation  of  the 
German  Universities.  It  is  Science  that  has  vanquished 
us."  Renan,  whose  opinion  I  have  given  with  regard  to  the 
eifedls  of  examinations  and  competitions  in  China,  that  they 
had  produced  a  general  and  incurable  senility,  said — "  In 
France  we  have  already  gone  far  in  the  same  direftion,  and 
that  is  not  one  of  the  least  causes  of  our  abasement."  The 
French  provincial  universities  were  destroyed  by  the  great 
Revolution.'  Napoleon  I.  reconstituted  the  University  of 
Paris  in  1808,  by  making  it  the  single  university  for  France. 
**  He  did  this,"  to  employ  Dr.  Playfair's  expressive  words, 
"  with  the  power  of  a  military  despot,  and  with  the  profes- 
sional instincts  of  a  drill-sergeant.  The  University  now  became 
the  Department  of  State  Instrudlion,  and  included  every 
kind  of  education — primary,  secondary,  and  collegiate ;  while 
Germany  was  multiplying  its  universities  and  establishing 
among  them  a  most  salutary  emulation." 

It  is  admitted  by  all  sound  educationists  that  it  is  far  more 
important  in  the  training  of  the  mind  to  adopt  the  best 
methods  of  teaching  than  what  subje(5ls  are  taught, — in 
other  words,  how  we  teach  is  far  more  important  than  what 
we  teach  ;  but  under  such  a  system  as  that  of  payment  by 
results  the  teacher  cannot  be  an  educationist ;  he  can  only 
be  a  crammer,  and  this  is  confirmed  by  the  multitude  of 
books  on  the  different  sciences  which  have  been  published 
since  this  system  was  adopted  by  the  State  :  the  books  to 
which  I  refer,  or  at  all  events  the  vast  majority  of  them, 
are  purely  and  simply  cram  books ;  but  the  teacher  finds 
that  these  are  not  always  sufficiently  attenuated  to  enable 
him  to  prepare  with  any  success  his  pupils  for  the  examina- 
tion :  he  therefore  either  writes  out  answers  to  the  examina- 
tion papers  that  have  been  given  for  several  years  past  on  the 
subjedi  he  is  teaching,  and  makes  his  pupils  commit  these 
answers  to  memory,  and  praftises  them  by  asking  a  certain 
number  of  the  questions  each  time  they  meet  and  making 
them  repeat  from  memory  the  answers, — or  he  sele(5ls  the 
book  on  the  subjedl  which  he  considers  to  be  the  examiner's 
pet  one,  and  he  guts  it,  and  condenses  the  necessary  informa- 
tion for  the  examination  into  a  sheet  of  letter-paper,  along 
with  the  illustrations  of  the  apparatus  required  for  the  expe- 
riments ;  he  has  this  printed,  and  he  supplies  or  makes  each 
of  his  pupils  buy  a  copy,  and  they  have  to  commit  the  con- 
tents to  memory. 
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Our  representatives  in  Parliament  vote  each  year  a  consi- 
derable sum  of  public  money  for  the  propagation  of  this 
unmitigated  cram,  under  the  misnomer  "for  teaching 
Science."  Prof.  Huxley  has  stated  that  "  we  study  in  these 
days  not  to  know,  but  to  pass,  the  consequence  being  that  we 
pass  and  donH  know  "  ;  but  of  all  the  systems  that  contribute 
to  the  extension  and  propagation  of  counterfeit  knowledge, 
that  of  the  Department  of  Science  and  Arts  certainly  excels 
every  other.  For  by  this  system  the  majority  of  the  students 
are  not  taught  to  observe  and  experiment  themselves,  and 
to  state  and  reason  on  the  results  they  have  objtained,  and 
yet  observation  and  experiment  are  the  sources  of  our  know- 
ledge of  the  Inductive  Sciences ;  they  are  the  most  important 
and  indispensable  qualifications  a  student  of  these  Sciences 
ought  to  possess.  Instead  of  obtaining,  as  all  students  of 
Science  ought,  a  "  knowledge  of  things,"  which  can  only  be 
obtained  by  observing  and  experimenting,  the  Department's 
students,  owing  to  the  system,  only  acquire  the  spurious 
article,  "  the  names  of  things." 

I  believe  we  commence  on  a  wrong  and  erroneous  system 
for  teaching  some  of  the  Sciences,  especially  Chemistry, 
and  the  Germans  are  no  exception  to  the  rule  ;  we  commence 
by  teaching  the  fadls  of  the  Science  by  means  of  lectures. 
Even  if  the  pupils  could  remember  all  the  fafts  they  are  told 
in  le(5tures  it  would  be  mere  information,  not  knowledge, 
still  less  Science ;  if  a  student  committed  all  the  fa<5ls  con- 
tained in  Gmelin's  great  work  on  Chemistry  to  memory,  it 
would  not  make  him  a  chemist,  for  it  would  only  amount  to 
information.  Hunter,  in  his  "  Principles  of  Surgery,"  has 
very  succindlly  stated  the  essence  of  all  true  teaching :  he 
says  ''that  his  objedl  was  to  fit  his  pupils  to  a<5l  as  occasion 
may  require  from  comparing  and  reasoning  on  known  prin- 
ciples. Too  much  attention,"  he  goes  on  to  say,  "  cannot 
be  paid  to  fadls ;  yet  too  many  fa(5ls  crowd  the  mind  without 
any  advantage,  any  further  than  they  lead  to  principles." 
**  These  words,"  states  Prof.  Humphry,  *'  give  the  very 
marrow  of  sound  teaching,  and  should  be  graven  wide  and 
deep  on  the  walls  of  every  school,  and  in  the  heart  of  every 
teacher.    They  have,  alas !  been  too  little  heeded." 

A  person  totally  ignorant  of  Chemistry  may  be  trained  to 
perform  mechanically  certain  chemical  operations,  as  a  man 
can  be  taught  mechanically  to  work  a  steam-engine :  the 
porter  in  a  chemical  laboratory,  for  instance,  may  be  taught 
to  prepare  or  purify  certain  compounds ;  boys,  without  the 
least  acquaintance  with  the  science,  are  frequently  taught 
in  chemical  fadlories  to  analyse  quantitatively  the  substances 
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manufaAured  in  the  particular  fadlory  to  which  they  are 
attached,  but  they  may — and,  as  far  as  such  training  goes, 
will — remain  ignorant  of  a  knowledge  of  the  principles  in- 
volved in  the  preparation  or  analysis  of  the  substances  on 
which  they  operate.  But  even  this  kind  of  information  is 
superior  in  point  of  utility  to  mere  verbal  information, 
whether  derived  from  a  teacher  or  a  book;  for  in  the  one 
case  the  party  is  able  to  accomplish  something,  whereas  in 
the  other  case  all  that  is  possessed  is  merely  the  names  of 
things,  and,  if  this  forms  the  alpha  and  the  omega  of  the 
teaching  of  an  experimental  science,  such  information  can 
never  prove  of  any  practical  benefit  to  the  taught,  or  to  the 
State  which  has  paid  for  such  instruAion.  The  late  Prof. 
Augustus  De  Morgan  made  some  appropriate  remarks  on 
this  spurious  knowledge  in  a  letter  he  addressed,  in  1853,  ^^ 
Prof.  Michael  Foster,  in  which  he  stated  the  objections  he 
had  to  the  system  pursued  in  the  London  University.  "  For 
example,"  he  states  in  the  letter,  '*  a  candidate  for  the  B.A. 
degree  is  required,  in  addition  to  matters  which  enter  the 
ancient  disciplines,  to  be  examined  in  anitnal  physiology.  And 
he  may  pass  this  examination  without  knowing  more,  from 
his  own  observation,  of  what  is  under  the  skin  of  any  animal, 
than  he  learns  from  the  words  of  a  book  or  the  lines  of  a 
drawing  which  no  one  can  understand  except  he  be  familiar 
with  the  original  objeift.  I  will  venture  to  say  that  a  large 
majority  of  those  who  have  passed  the  examination  in  phy- 
siology know  nothing  about  the  interior  of  the  body,  from 
their  own  observation,  except  that  blood  follows  a  cut  in  the 
finger.  I  appeal  to  the  examiners  whether  it  be  not  as  I 
say,  and  whether  the  answers  given  do  not  clearly  show  it. 
Thus,  for  the  first  time  in  the  annals  of  liberal  education, 
a  University  has  proclaimed  that  mere  words,  as  words, 
with  no  meaning  attached,  are  a  worthy  discipline." 

Authors  of  educational  works  on,  as  well  as  teachers  of, 
Science,  too  frequently  overlook  or  forget  that  "  the  know- 
ledge a  man  can  use,"  as  Mr.  Froude  has  remarked,  "  is  the 
only  real  knowledge,  the  only  knowledge  which  has  life  and 
growth  in  it,  and  converts  itself  into  practical  power.  The 
rest  hangs  like  dust  about  the  brain,  or  dries  like  rain-drops 
off  the  stones." 

I  have  stated  that  I  believe — and  I  speak  with  some  con- 
siderable experience — ^we  commence  the  teaching  of  some  at 
least  of  the  Sciences,  especially  Chemistry,  on  a  wrong  and 
erroneous  system :  instead  of  teaching  detached  fadls,  as  is 
generally  done,  I  would  teach — along  with  exercises  on  the 
language  of  the  Science,  and  what  are  now  termed  the 
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arithmetical  problems — as  thoroughly  as  possible  the  condi- 
tions under  which  combinations  and  decompositions  take 
place.  This  method  I  made  known  in  one  of  my  works, 
"  The  First  Step  in  Chemistry."  The  arithmetical  problems 
have  been  almost  universally  adopted  in  the  teaching  of  the 
Science  in  these  countries,  and  also  in  America  :  the  teaching 
of  the  language  as  laid  down  in  my  work  has  also  been  fol- 
lowed to  a  certain  extent ;  but  the  plan  of  teaching  the  ex- 
perimental portion  of  the  Science  by  elucidating,  by 
means  of  suitable  experimental  fafts,  the  conditions  under 
which  combination  and  decomposition  take  place,  has  not 
been  followed  to  any  extent  in  these  countries :  and  yet  it  is 
not  only  a  very  important  part  of  my  system,  but  it  is  more 
in  accordance  with  the  principles  of  all  sound  teaching  than 
the  one  which  is  substituted  for  it ;  for  whilst  the  information 
the  students  obtain  by  the  latter  system  is  mere  empirical 
knowledge,  by  my  system  reason,  language,  and  observation 
are  cultivated  together,  and  therefore  the  mind  is  disciplined 
for  thought  and  a<5lion.  It  is  as  successful  and  efficient  as  a 
discipline  for  the  mind  with  boys  as  with  young  men,  and  I 
have  found,  in  the  rather  large  experience  I  have  had  in 
pradlical  working  in  different  kinds  of  chemical  factories, 
that  many  processes  fail  or  work  badly  although  correct  in 
principle,  owing  to  those  who  have  the  management  of  them 
not  knowing  or  discovering  the  proper  conditions  for  working 
them  successfully. 

(To  be  continued.) 
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Upilio  Faimali ;  Memoiren  eines  Thier  bdndigers.  Gesammelt 
von  Paul  Mantegazza.*  Leipzig  and  Heidelberg :  C.  F. 
Winter. 

Possibly  some  of  our  readers  may  feel  surprised  that  we  should 
seledl  the  memoirs  of  a  tamer  of  wild  beasts  for  notice  in  the 
**  Journal  of  Science."  We  trust  that  the  important  observa- 
tions in  zoology  and  animal  psychology  made  by  our  subje(5l  will 
fully  justify  our  choice.  Upilio  Faimali  was  one  of  the  earlier 
of  those  performers  who  travel  about  with  caravans  of  wild 
beasts,  and  who  minister  to  public  curiosity  by  entering  the  dens 
of  lions,  tigers,  leopards,  &c.,  engaging  in  mimic  combat  with 
these  monsters,  and  compelling  them  to  perform  a  variety  of 
tricks.  The  taste  for  these  exhibitions  Prof.  Mantegazza  rightly 
pronounces  a  survival — the  last  remnant  of  the  taste  which  led 
the  most  delicate  ladies  of  Ancient  Rome  to  gloat  on  the  savage 
games  of  the  circus.  So  far  is  this  instindlive  blood-thirstiness 
from  being  eradicated  that  nothing  save  the  Law  prevents  com- 
bats of  wild  beasts  and  gladiators  from  being  revived  in  our 
unco'  good  humanitarian  and  bestiarian  England.  On  refledlion 
it  does  indeed  seem  strange  to  see  a  community  suppresing  by 
their  united  a(5lion  what  a  majority  of  them  in  their  hearts  ap- 
prove of,  and,  conversely,  compelling  by  law  or  custom  what  they 
individually  dislike.     Of  such  adtion  the  instances  are  not  few. 

Upilio  Faimali  was  an  Italian, — a  son  of  the  nation  which 
supplies  the  world  with  professional  athletes.  We  may  ask  if 
this  aptitude  for  performances  requiring  strength  and  agility 
is  not  an  inheritance  of  the  physical  training  which  for  so  many 
generations  charaiflerised  the  ancient  Romans  more  than  any 
other  people  of  the  past  or  the  present  ? 

Be  this  as  it  may,  Faimali  was  from  a  very  early  age  distin- 
guished for  muscular  power,  adlivity,  courage,  and  presence  of 
mind.  In  his  eleventh  year  he  obtained  an  engagement  in 
Didier's  circus,  and  five  years  afterwards  he  astonished  his  em- 
ployer and  delighted  the  public  with  the  equestrian  performances 
of  an  ape  which  he  had  trained  in  secret.  From  that  time  his 
rise  was  rapid,  and  he  soon  possessed  a  menagerie  of  his  own, 
with  which  he  visited  the  chief  cities  of  the  Continent,  and  was 
everywhere  successful.  His  adventures  and  his  hair-breadth 
escapes  we  must  pass  over,  mentioning  merely  that  his  favourite 

*  Upilio  Faimali ;    Memoirs  of  a  Tamer  of  Wild  Beasts.     Colleded  by 
Paul  Mantbgazza. 
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dressing  for  wounds  was  a  mixture  of  finely  pounded  sugar  and 
brandy.  But  we  turn  with  especial  interest  to  his  observations 
on  the  various  animals  which  were  for  so  many  years  his  con- 
stant and  close  companions.  The  first  point  to  be  noted  is  one 
which  bears  upon  the  distindl  nature  of  species.  Many  experi- 
ments at  hybridisation  have,  we  know,  failed,  the  young  half- 
breeds  produced  being  brought  into  the  world  dead  or  surviving 
but  for  a  short  time.  But  so  greatly  is  the  reprodu<5live  power  of 
many  animals  affe(5led  by  changes  of  climate,  of  diet,  and  other 
conditions,  that  their  young  of  unmixed  blood,  born  in  captivity, 
rarely  survive.  Faimali  had  about  eighty  lion-cubs  born  in  his 
menageries,  but  none  of  them  survived  beyond  the  third  or  fourth 
year.  Young  leopards  generally  died  before  the  end  of  their  first 
year,  or  became  paralytic.  The  young  of  many  other  species 
are  weak,  and  suffer  from  rachitis.  A  singular  fadl  is  that  the 
mother  often  kills  the  young  brood,  or  at  least  refuses  to  suckle 
them,  unless  kept  in  darkness  for  several  days  after  their  birth. 
This  circumstance  is  noted  in  the  case  of  the  hyaena,  the  wolf, 
the  lioness,  the  panther,  and  the  tigress. 

In  docility,  intelligence,  and  disposition  towards  mankind  the 
large  Camivora  differ  greatly.  The  leopard  is  probably  the  most 
docile  and  affedlionate ;  the  jaguar  less  easily  trained,  and  pro- 
bably a  more  dangerous  playfellow  than  any  other  member  of 
the  cat  family  :  it  cannot  easily  be  made  to  let  go  whatsoever  it 
has  once  seized. 

In  one  and  the  same  species  Faimali  recognises  individuality 
as  distindlly  as  in  man.  The  degree  of  docility  depends,  ac- 
cording to  him,  upon  the  varying  power  of  attention.  The 
education  of  beasts  should  not  be  undertaken  too  early ;  a  lion 
learns  best  in  his  third  or  fourth  year.  If  taken  in  hand  too  soon 
he  becomes  confused,  and  is  spoiled.  It  is  remarked  that  lions 
from  the  Cape  are  cleverer  and  more  docile  than  those  from  the 
Sahara  or  Senegambia. 

The  hysena  is  pronounced  to  be  the  most  stupid  of  all  the 
animals  exhibited  in  menageries  ;  'Mt  shows  no  attachment  to 
its  keeper,  no  gratitude  for  kindness,  learns  nothing,  and  is  influ- 
enced only  by  fear." 

Faimali  possessed  a  very  large  white  bear,  but  never  entered 
its  cage,  as  it  never  would  obey  him.  With  the  black  bear  of 
Europe  he  often  went  through  his  performances,  sometimes  not 
without  danger.  We  do  not  learn  that  either  he  or  any  of  his 
contemporaries  or  successors  ever  attempted  to  tame  a  *'  grizzly.*' 
We  suspedl  this  would  prove  a  desperate  undertaking. 

Faimali's  observations  on  apes  and  monkeys  are  in  conformity 
with  the  views  of  the  New  School.  He  considers  the  chimpan- 
zee the  most  intelligent  animal  which  came  under  his  observation. 
He  notes  that  he  never  saw  one  of  this  species  '<  perform  the 
last  stage  of  digestion  "  in  public.  This  is  an  instance  of  decency 
superior  to  that  shown  by  many  of  the  human  race,  and  contrasts 
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glaringly  with  the  condu(5l  of  apes  of  the  baser  sort,  from  whose 
adtions  even  Till  Eulenspiegel  might  have  learnt  new  lessons  in 
impropriety.  Faimali  notices  also  the  intense  attachment  of 
monkeys  and  baboons  for  their  mates :  the  male  and  female 
often  die  of  grief  if  separated. 

Animals  of  the  cat-family,  if  born  in  captivity,  suffer  much 
when  cutting  their  teeth.  Those  caught  wild  are  apt  to  perish  of 
pulmonary  consumption,  a  disease  which  is  still  more  common 
among  the  Simiadae,  and  which,  curiously  enough,  generally 
terminates  the  career  of  the  trainers  and  keepers  of  wild  beasts. 

In  opposition  to  many  high  authorities,  Faimali  pronounces 
the  lion  stronger  than  the  tiger,  though  the  latter  is  more  agile 
and  uses  its  canines  with  greater  skill.  The  two  species  rarely 
agree  together. 

The  little  work  before  us  well  deserves  the  study  of  the  natu- 
ralist, the  more  because  the  large  Carnivora  are  evidently  and  of 
necessity  doomed  to  extirpation,  and  because  a  prolonged  study 
of  their  habits  is  thus  becoming  from  decade  to  decade  more 
difficult. 


The  Remote  Antiquity  of  Man  not  proven :  Primeval  Man  not 
a  Savage,    By  B.  C.  Y.     London  :  Elliot  Stock. 

The  author  of  this  work  is  evidently  a  laborious  reader.  There 
are  few  authorities  bearing  upon  the  subjedl  which  he  has  not 
taken  into  consideration.  Even  stray  paragraphs  in  newspapers 
have  not  escaped  his  attention.  Nor  can  it  be  denied  that  the 
subjedt  of  his  inquiry  is  at  once  legitimate  and  of  profound  im- 
portance. But  we  can  by  no  means  feel  satisfied  with  the  spirit 
he  displays.  An  investigation  into  the  antiquity  of  mankind 
ought  surely  to  be  taken  with  judicial  impartiality.  B.  C.  Y. 
evidently  has  a  strong  bias  in  favour  of  traditional  notions  as 
against  the  results  of  modern  research.  Any  rumour  of  evidence 
for  the  high  antiquity  of  our  race  is  to  him  a  '<  scare."  He  argues 
throughout  like  a  barrister  who,  in  dealing  with  a  mass  of  cir- 
cumstantial evidence,  seeks  to  put  upon  it  any  and  every  interpre- 
tation consistent  with  the  interests  of  his  client.  He  seems  to 
be  under  the  impression  that  if  the  various  fadls  hitherto  adduced 
in  favour  of  man's  existence  upon  earth  for  untold  thousands  of 
years  can  be  held  up  us  questionable  or  indecisive,  we  shall  then 
have  to  go  back  to  the  conventional  chronology  of  some  8000  to 
at  most  10,000  years.  This  seems  to  us  a  most  serious  error. 
If  all  the  conclusions  of  geologists,  drawn  it  must  be  remembered 
from  the  a(5lual  inspedlion  of  the  phenomena,  and  not  at  second- 
hand from  mere  reading,  are  insufficient,  the  utmost  that  can 
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follow  is  an  admission  that  the  antiquity  of  man  is  totally  un- 
known. B.  C.  Y.  has  not  a  particle  of  evidence  to  show  defi- 
nitely and  positively  the  non-existence  of  man,  say  20,000  years 
ago.  He  relies  on  traditions.  We  must  rule  that  on  such  a 
subje(5l  the  traditions  of  ancient  nations  are  no  more  receivable 
in  evidence  than  would  be  the  alleged  testimony  of  an  individual 
man  who  should  profess  to  tell  us,  of  his  own  knowledge,  the 
history  of  his  early  childhood.  There  is  an  a  priori  obje(5lion  to 
brachy-chronology,  as  the  late  Mr.  Gosse  called  it ;  it  is  one  of  a 
bundle  of  notions  on  the  earth,  on  man,  and  on  his  surroundings, 
held  in  the  pre- scientific  ages.  Most  of  these  notions  proving  to 
be  false,  in  as  far  as  they  have  been  brought  to  the  test  of  ob- 
servation and  experiment,  we  may  fairly  expe(5t  that  the  same 
will  be  the  case  with  the  rest. 

We  are  curious  to  know  what  the  author  would  say  concerning 
the  foot-prints  recently  discovered  at  the  Carson  State  Prison  ? 
Would  he  accept  them  as  conclusive,  and  strike  his  flag  ?  Or 
would  he  seek  to  deny  their  antiquity,  or  their  human  origin  ? 

We  may  believe  that  the  earliest  men  were  not  savages  when 
we  can  find  a  child  born  fully  versed  in  the  sciences  and  arts,  and 
not  requiring  education. 

The  author's  remarks  on  the  formation  of  the  different  races 
of  mankind  by  the  a(5lion  of  climate,  including  a  quotation  from 
Buffon,  are  not  very  happy.  Complexion  is  not  the  charadler- 
istic  of  races,  nor  is  it  dependent  upon  climate.  The  native  race 
of  America  shows  the  same  complexion  in  all  latitudes.  We  are 
told  of  the  black  Jews  in  Cochin  ;  but  these  Jews  are  in  features, 
shape  of  skull,  and  general  structure  no  step  nearer  the  Negro 
type  than  are  their  fairer  kinsmen  in  Northern  Europe.  Again, 
if  the  Negro  has — as  the  author  substantially  admits— undergone 
no  marked  change  in  the  last  3400  years,  what  length  of  time, 
we  ask,  would  be  necessary  for  his  differentiation  from  the  white 
race  ? 

At  the  very  close  of  the  book  the  author  formally  declares  war 
against  Evolution,  so  far  at  least  as  Man  is  concerned.  He  de- 
clares that  the  transformation  of  any  brute  into  man  could  not 
have  occurred  **  without  some  of  the  intermediate  nondescript 
forms  being  discovered."  This  is  a  hazardous  assertion.  We 
can  infer  little,  if  anything,  from  the  silence  of  the  great  stone 
book. 

There  is  a  further  point  to  which  we  must  draw  attention  :  the 
author  declares  himself  not  hostile  to  Science ;  but  Science,  ac- 
cording to  him,  must  consist  simply  in  noting  and  chronicling 
fa(5l6.  We  must  not  theorise.  But  a  mere  catalogue  of  fadls, 
not  to  be  explained  or  co-ordinated,  is  not  Science.  Indeed  it  is 
hard  to  say  where  pure  observation  ceases  and  where  inference 
begins.  Alike  in  Science  and  in  common  life,  the  two  are  blended 
in  a  manner  which  almost  defies  extrication. 

B.  C.  Y.,  unfortunately^  is  one  of  those  who  still  rejedl  the 
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luminous  principle  laid  down  by  Galilei,  that  in  astronomy  and 
physics,  and  in  like  manner  in  geology  and  biology,  the  Scrip- 
tures merely  embody  the  current  notions  of  the  day  when  they 
were  written,  and  can  claim  no  scientific  authority  whatever. 


Reinhold  Buchholz  Reisen  in  West  Afrika^  nach  seinen  hinter- 
lassenen  Taghuchern  und  Brie/en,  nebst  einem  Lebensabriss 
des  Verstorbenen.*  Von  Carl  Heinersdorff.  Leipzig: 
F.  A.  Brockhaus. 

We  have  here  to  call  the  attention  of  our  readers  to  the  career 
and  the  researches  of  a  most  able  and  promising  naturalist,  lost 
to  Science  at  the  early  age  of  39.  In  his  earlier  history  we  find 
much  which  powerfully  excites  our  sympathies.  He  was,  so  to 
speak,  a  born  student  of  nature,  and  especially  a  zealous  ento- 
mologist— not,  be  it  understood,  like  so  many  boys,  a  mere 
collector,  but  an  intelligent  observer.  He  was,  too,  like  ourselves, 
in  early  life  .an  enthusiastic  admirer  of  Oken,  whose  works  he 
eagerly  devoured.  Both  in  his  home  at  Juditten,  a  districfl 
famed  for  the  richness  of  its  fiora  and  insedl-fauna,  and  afterwards 
at  the  house  of  his  guardian,  Herr  Becker,  in  Konigsberg,  where 
he  became  a  pupil  of  the  local  college  (GymnasiuAi),  he  enjoyed 
full  opportunity  for  the  prosecution  of  his  favourite  pursuits. 
Unhappily,  his  guardian,  a  government  official,  was  transferred 
to  Berlin,  and  placed  young  Buchholz  in  the  Jaochimsthaler 
Gymnasium  of  that  city.  This  was  the  most  unhappy  part  of 
his  life.  He  was  not  understood  either  by  his  companions  or  by 
the  heads  of  the  institution.  It  was,  apparently,  one  of  those 
narrow,  Procrustean  establishments,  less  common  in  Germany 
than  in  England,  where  the  individuality  of  the  pupils  was 
ignored,  aud  where  one  inflexible  curriculum  was  imposed  alike 
upon  all.  The  occupations  of  the  boys  even  in  the  hours  of  leisure 
were,  as  far  as  possible,  brought  under  an  Adl  of  Uniformity,  in 
a  manner  that  reminds  us  of  the  compulsatory  foot-ball  and 
cricket  in  some  of  our  English  public  schools.  As  an  incipient 
naturalist,  he  was  regarded  as  a  black  sheep,  and  some  disorder 
having  occurred  in  the  establishment,  he  was  advanced  to  the 
rank  of  scape-goat,  and  expelled  without  a  particle  of  evidence. 
This  injustice  was,  in  reality,  fortunate.  He  returned  to  Konigs- 
berg, where  the  head-master  of  the  Collegium  Fridericianum 
understood  his  disposition,  and  where  he  soon  became  the  pride 
and  the  ornament  of  the  college.  Here  he  gained  the  friendship 
of  Dr.  Julius  Schumann  and  Professor  Zaddach,  both  naturalists 

*  Travels  of  Reinhold  Buchholz  in  West  Africa,  from  his  Journals  and 
Letters,  with  a  Sketch  of  his  Life. 
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of  merit,  whose  intercourse  greatly  contributed  to  the  develop- 
ment of  his  mind.  At  the  age  of  twenty  he  began  his  medical 
studies  at  the  ^*  Friedrich  Wilhelm  Institut,"  at  Berlin.  Here  he 
was  also  employed  by  the  brothers  Schlagintweit,  to  assist  them 
in  classifying  the  rich  botanical  treasures  which  they  had  brought 
home  from  Central  Asia.  He  did  not,  however,  remain  longer 
than  five  terms  at  the  Friedrich  Wilhelm  Institute,  as  each  term 
bound  him  to  a  year's  service  as  medical  officer  in  the  army.  In 
his  twenty-fourth  year  he  graduated  as  Dodlor  of  Medicine,  his 
inaugural  dissertation  being ''  De  Periostei  Transplantationibus." 
In  preparing  this  thesis,  physiological  experimentation  was 
necessary,  and  some  of  our  modem  zoophilists  will  doubtless  be 
disposed  to  read  the  commination  of  Emulphus  over  his  grave  if 
they  learn  that  during  the  summer  vacation  his  mother's  house 
was  a  perfe(5l  hospital  of  dogs  and  rabbits  which  had  undergone 
operations.  His  next  work  was  a  contribution  to  helminthology 
— the  anatomy  of  the  genus  Enchytraeus,  with  a  notice  of  the 
species  occurring  near  Kdnigsberg.  In  this  memoir,  according 
to  Professor  Langlois,  he  proved  himself  an  expert  disse(5lor,  an 
acute  observer,  and  an  excellent  microscopist.  But  we  must 
hasten  on,  briefly  noticing  the  remission  of  his  five  years  military 
service — a  special  a(5l  of  royal  favour, — his  histological  researches 
on  the  nervous  system  of  the  Mollusca,  his  appointment  at  the 
Zoological  Museum  at  Greifswald,  his  obtaining  the  second 
degree  of  Do(5lor  of  Philosophy,  his  journey  to  Naples,  where  he 
spent  three  months  chiefly  in  the  study  of  the  Crustacea,  and 
discovered  seven  new  species.  In  1869  he  took  part  in  the 
second  German  polar  expedition,  and  underwent  severe  hardships 
by  the  wreck  of  the  Hansa,  when  his  colledlions,  drawings,  note- 
books, and  instruments  were  lost.  Here  he  appears  to  have 
suffered  from  serious  nervous  disease.  On  his  recovery  he 
undertook  the  arrangement  of  the  colle(5lions  made  by  Dr.  Pansch, 
the  naturalist  on  board  the  more  fortunate  companion-ship,  the 
Germania.  In  1872  he  received  the  appointment  of  extraordinary 
Professor  of  Zoology  at  the  University  of  Greifswalde.  In  June 
of  the  same  year  he  undertook,  in  company  with  Dr.  Liihder  and 
Dr.  Reichenow,  his  last  and  most  brilliant  journey  to  the  Gold 
Coast,  the  Mountains  of  Camaroons,  Fernando  Po,  the  Gaboon, 
and  the  Ogowi.  The  expedition  was  most  successful,  and  in 
1875,  Buchholz  returned  to  Greifswalde  richly  laden  with  treasures. 
In  January,  1876,  he  was  appointed  to  the  ordinary  Chair  of 
Zoology  at  the  University,  and  the  Directorship  of  the  Museum. 
But  his  end  was  near.  His  constitution,  never  apparently  very 
strong,  had  suffered  much  from  the  climate  of  equatorial  Africa. 
A  violent  cold  developed  into  inflammation  of  the  lungs,  and  on 
April  17th  his  short,  but  most  honourable,  career  came  to  an  end. 
We  turn,  now,  to  his  African  expedition.  His  observations  on 
the  marine  fauna  began  even  in  the  North  Sea,  and  were  con- 
tinued most  of  the  way.    The  vessel  sailed  too  swiftly  to  admit 
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of  dredging  or  netting,  but  by  pumping  up  sea-water  and  strain- 
ing it  through  fine  cloth,  he  succeeded  in  obtaining  a  frequent 
supply  of  small,  but  often  highly  interesting,  Crustacea. 

He  notes  that  the  flying-fish  during  their  flight  often  changed 
their  dire(5lion  and  effedled  striking  movements.  He  considers 
that  they  accomplish  these  evolutions  by  touching  the  water  in 
their  flight  and  steering  with  the  tail. 

On  landing  at  Akkra,  Dr.  Buchholz,  like  most  naturalists  who 
for  the  first  time  set  foot  in  a  tropical  country,  was  delighted 
with  the  large  and  splendid  butterflies,  the  large  brilliant  wasps 
belonging  to  the  genera  Pepsis,  SpheXf  Pelopous,  &c.  He  found, 
however,  great  difficulties  in  the  preservation  of  his  specimens. 
A  small  fly  pertinaciously  tried  to  lay  its  eggs  in  the  inse(5ls. 
Swarms  of  ants  put  in  an  appearance,  whilst  jf  the  boxes  were 
closed  the  contents  became  mouldy.  This  shows  the  necessity 
of  having  at  hand  proper  poisons  to  spoil  the  appetite  of 
marauders.  The  Termites  were  an  especial  objedt  of  our 
traveller's  investigation.  Many  large  hills  which  he  broke  open 
were  deserted  by  their  original  inhabitants,  but  peopled  with 
various  wasps,  bees,  ants,  spiders,  &c.  An  occupied  hill  was 
found  to  contain  workers,  and  two  kinds  of  soldiers,  large  and 
small,  but  neither  queen  nor  brood.  A  violent  attack  of  fever  put 
a  temporary  stop  to  the  researches  of  Dr.  Buchholz.  He  was 
told  that  this  early  attack  was  a  good  sign,  as  those  who  were 
not  seized  with  the  fever  until  later  were  in  much  greater  danger. 
He  resolved,  however,  to  penetrate  further  inland  to  the  village 
Aburi,  situate  on  a  hill  about  1200  feet  above  the  sea-level.  On 
the  way  he  found  a  "  fabulous  *'  wealth  of  insedls,  especially 
magnificent  butterflies  of  numerous  and  often  novel  species. 
Scarcely  less  striking  was  the  flora  which  displayed  wonderful 
ferns,  climbers,  magnificent  palms,  and  other  huge  trees,  many 
of  theui  covered  with  huge  splendid  flowers.  At  Aburi  the 
climate  was  healthier,  and  the  air  drier,  so  that  Dr.  Buchholz 
had  less  trouble  with  his  specimens.  He  points  out  as  an  error 
the  common  notion  that  the  indigenous  negroes  are  proof  against 
the  fever  on  the  low  coast-lands.  They,  too,  are  often  attacked, 
though,  as  might  be  expe(5led,  less  severely  than  strangers. 
The  coffee  plantations  are  much  damaged  by  a  "  boring  worm," 
probably  a  larva.  Parrots,  monkeys,  &c.,  were  scarce,  but  insedls 
were  found  day  by  day  in  astonishing  variety.  Hence,  whilst 
Buchhob  remained  for  some  weeks  at  Aburi,  his  companions, 
whose  main  objedl  was  ornithology,  returned  to  the  low  grounds. 
He  paid  much  attention  to  the  driver-ants,  two  species  of  which 
at  times  do  no  little  damage.  They  have  been  known  to  kill  and 
partly  eat  a  sheep  which  had  been  tied  fast,  to  scare  serpents  out 
of  their  holes,  and  to  turn  out  the  entire  congregation  from  the 
Mission  Church.  Like  the  termites,  the  drivers  have  large- 
headed  soldiers  as  well  as  workers.  A  yellow  species  of  ant, 
belonging  to  the  M^rmicidan^  makes   its  nest  of  green  living 
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leaves.  Buchholz  watched  them  rolling  up  the  leaves  and 
cementing  them  together  with  a  white  silky  matter  proceeding 
from  the  mouth.  The  termites  were  of  a  smaller  species  than 
those  at  Akkra,  and  their  nests  did  not  exceed  2  feet  in  height. 
They  have  two  kinds  of  workers,  and  only  one  kind  of  soldiers 
with  unsymmetrical  mandibles.  The  queen's  cell  was  not  larger 
than  the  other  cells.  In  no  instance  could  Buchholz  find  a  king, 
or  two  queens  in  the  same  nest.  From  Aburi  he  was  able  to 
send  home  no  fewer  than  700  butterflies.  It  appears  that  the 
natives  have  already  adopted  the  Eucalyptus  as  a  remedy  for 
fever.  After  his  arrival  at  Camaroons,  Dr.  Buchholz  found  it 
necessary  to  separate  himself  from  his  companions,  LQhder  and 
Reichenow. 

Among  the  Duallas,  Buchholz  remarks  the  frequency  of 
albinism,  which  sometimes  occurs  in  patches,  producing  a  pie- 
bald appearance.  He  considers  it  a  mistake  to  pronounce  the 
negroes  of  this  coast  as  defedlive  in  the  calf  of  the  leg.  He 
finds  them,  also,  by  no  means  very  prolific.  It  is  rare  for  a 
woman  to  have  more  than  two  children. 

The  price  of  a  slave  at  the  time  of  his  visit  was  about  £1.  He 
considers  that  slavery  and  the  slave-trade  have  not  been  called 
into  existence  by  the  necessities  of  European  colonies  in  hot 
climates,  but  are  original  phenomena,  conne(5led  with  the  very 
nature  and  chara(5ler  of  the  black  race. 

Whilst  at  Vi(5loria,  which  he  paints  in  no  very  pleasant  colours, 
Buchholz  made  a  careful  study  of  Chamaleo  superciliaris,  Oweniif 
cristatus,  and  tnontium,  the  last  mentioned  being  new  to  science. 
The  distri(5l  swarmed  with  splendid  butterflies,  beetles  of  the 
curious  family  Cassididse^  robber-flies  (Asilus),  dragonflies,  &c« 
But,  whilst  colle(5ling  and  studying  these  creatures,  he  was  him- 
self studied  by  the  most  offensive  mosquitoes  {Simulium),  sand* 
flies  small  as  dust,  but  occasioning  intense  torture,  and  Glossinse, 
a  form  bordering  on  the  redoubtable  Tsetse  of  South  Africa. 
Unfortunately  the  author  had  not  the  opportunity  of  anointing 
himself  with  kerosine  oil,  which  several  American  naturalists 
have  found  very  effedlual  in  keeping  blood-sucking  flies  at  bay. 
Spiders  were  remarkably  scarce.  Almost  the  only  ones  seen 
were  small  hunting-spiders.  Several  new  Batrachians  were 
observed,  especially  a  species  of  the  genus  PlantymantiSf 
hitherto  found  only  in  Australia  and  the  Malayan  islands. 
Chiromantis  Guineensis,  a  large  brown  tree-frog,  deposits  its 
spawn  in  frothy  white  masses  upon  the  leaves  of  trees,  in  which 
the  larvae  make  their  appearance. 

Whilst  at  Vidtoria  he  experienced  many  attacks  of  fever,  and 
was  rarely  well.  He  found  the  decodtion  of  Eucalyptus  of  little 
value.  Mention  is  made  of  a  poisonous  serpent  {Atractaspis) ; 
it  is  about  seven  feet  in  length,  and  of  a  black  colour,  and 
occasions  much  damage.  In  the  beginn'ng  of  the  year  1873, 
Dr.  Liihder  died,  and  Dr.  Reichenow,  shattered  in  health,  re- 
turned  to  Europe,  so  that  Buchholz  remained  alone. 
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Among  the  customs  of  the  Bakhwiri  tribe  particular  emphasis 
is  laid  on  the  witch-trials.  If  a  person  of  note  has  died  a  natural 
death,  or  has  been  killed  by  a  leopard,  a  death-snake,  or  a  croco- 
dile, someone  is  accused  of  having  bewitched  him,  and  is  tried 
by  ordeal  with  a  decodlion  of  the  poisonous  sasha-wood. 

Among  the  vegetation  of  Bonjonjo  he  remarks  the  beautiful 
ferns  and  orchids,  and  a  large  Calla  which  flourished  in  every 
swamp. 

Dr.  Buchhob  was  induced  by  Lieutenant  Grandee,  of  the 
English  Congo  Expedition,  to  try  Dr.  Giinther's  method  of  pre- 
serving birds  without  skinning.  The  entrails  are  removed,  and 
the  body  filled  with  dilute  carbolic  acid,  i  part  in  20.  The  pro- 
cess did  not  prove  successful,  as  the  feathers  generally  became 
loose  before  the  body  was  dry. 

On  the  Gaboon  it  was  found  that  the  sand-flea  of  South 
America  (Nigua)  had  been  successfully  acclimatised,  and  was 
becoming  a  great  nuisance.  It  appears  that  the  natives  make 
use  of  a  curious  poison.  The  teeth  of  venomous  serpents  are 
boiled  up,  and  the  juice  is  mixed  with  a  powder,  as  Buchholz 
believes,  some  form  of  strychnin.  Fine  wooden  needles  are 
dipped  in  this  poison,  and  a  slight  scratch  or  pundlure  with  these 
is  fatal.  This  statement  confirms  the  view  that  the  venom  of 
serpents  is  a  chemical  individual,  and  not  a  ferment.  Dr.  Buch- 
holz  describes  a  nest  of  termites,  which  contained  not  fewer  than 
three  distindl  species  of  termites,  and  four  kinds  of  ants,  which, 
when  the  nest  was  broken  open,  attacked  the  termites.  The 
mutual  relations  of  these  different  species  constitute  an  inte- 
resting but  difficult  problem.  In  the  same  nest  were  many 
wood-lice,  coleopterous  larvae,  scolopendras,  &c.,  and  to  complete 
the  whole  a  swarm  of  wandering  ants  appeared,  burst  into  the 
nest,  and  re-appeared,  carrying  off  numerous  termites  as  booty. 

Shortly  before  his  departure  from  Africa,  Buchholz  had  the 
rare  pleasure  of  making  the  acquaintance  of  a  living  young 
gorilla.  It  was  of  a  more  phlegmatic  melancholy  charadler  than 
other  specimens  which  have  been  taken  alive.  A  remarkable 
point  was  that  the  animal,  in  striking  at  or  grasping  at  anything, 
always  turned  the  palm  of  the  hand  upwards.  Whether  it  was 
disposed  to  strike  outwards,  centrifugally,  or  only  inwards,  as  do 
the  Felidae,  Dr.  Buchholz  does  not  say.  It  showed  little  inclina- 
tion to  climb,  and  was  in  fadl  clumsy.  When  sleeping  it 
assumed  perfe(5lly  human  attitudes. 

But  our  space  is  exhausted.  We  have  not  been  able  to  notice 
even  in  the  most  superficial  manner,  one-tenth  part  of  the  im- 
portant observations  and  discoveries  made  by  Dr.  Buchholz.  No 
naturalist,  we  feel  sure,  can  read  this  book  without  profound 
regret  that  the  career  of  so  able  and  accomplished  an  investigator 
should  have  been  brought  to  an  untimely  end,  and  without,  in 
spirit,  depositing  a  spray  of  laurel  upon  his  tomb. 
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Palaozoic  Bocks  of  Galway,  and  elsewhere  in  Ireland,  said  to  be 
Laurentian.  By  G.  H.  Kinahan,  M.R.I.A.,  &c.  (From  the 
Scientific  Proceedings  of  the  Royal  Dublin  Society.) 

For  some  years  a  difference  of  opinion  has  existed  as  to  the  age 
of  certain  palaeozoic  rocks  in  Donegal,  Tyrone,  Mayo,  Wexford, 
and  in  other  parts  of  Ireland.  Jukes  and  King  refer  some  of  the 
rocks  in  question — among  others  those  of  the  celebrated  "Twelve 
Pins  of  Connemara — to  the  Laurentian  Age.  T.  Sterry  Hunt, 
twenty  years  ago,  admitted  that  some  of  the  Donegal  rocks  seem 
lithologically  identical  with  the  Laurentians  of  America,  but  that 
other  rocks  from  the  self-same  area  "  cannot  be  distinguished 
from  altered  palaeozoic  strata  in  America  more  recent  than  the 
Laurentians." 

The  author  now  took  up  this  question,  and  enumerated  various 
palaeozoic  rocks  in  Ireland  approaching  the  Laurentians  in  their 
lithological  chara(5lers,  but  being  otherwise  similar  to  the  more 
recent  Huronian  strata  of  America.  In  the  memoir  before  us 
he  shows  the  deficiency  of  proof  as  to  the  alleged  Laurentian 
Age  of  the  Irish  rocks  in  question.  If  the  strata  in  question  are 
Laurentian,  many  others,  admitted  on  good  evidence  to  be  of 
Cambrian,  must  be  relegated  to  the  same  group.  Not  without 
reason  he  accuses  the  Laurentianists  of  laying  too  great  weight 
upon  lithological  charadlers,  and  too  little  upon  stratigraphical 
evidence. 

As  far  as  can  be  learnt  from  the  memoir  before  us,  and  of  the 
accompanying  plates  of  sedlions  of  the  Twelve  Pins  and  of  the 
Corcogemore  Hills,  we  must  consider  Mr.  Kinahan  perfe(5lly 
justified  in  the  position  which  he  assumes,  namely,  without 
asserting  that  there  are  no  Laurentian  rocks  in  Donegal,  he 
maintains  that  conclusive  proofs  of  their  existence  are  still 
wanting. 


Longman's  Magazine,  No.  IV.,  February,  1883. 

This  number  contains  two  articles  on  scientific  subjedls.  Mr, 
Grant  Allen  discourses  on  a  **  mountain  tulip  "  {Lloydia  sero- 
tina),  and  draws  lessons  from  its  peculiar  distribution.  These 
lessons,  however,  would  make  no  impression  upon  a  votary  of 
the  Old  Natural  History,  who  should  maintain  that  the  flower 
had  been  specially  created  in  all  the  situations  for  which  it  is 
adapted.  We  heartily  agree  with  him  in  his  regret  at  the  extir- 
pation— approaching  or  already  effecfled — of  not  a  few  of  our 
rarer  plants.     This  catastrophe  is  due  perhaps  more  to  dealers 
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in  plants  than  to  botanists  properly  so-called,  though  among  them 
not  a  few  may  be  accused  of  greediness. 

Mr.  R.  Prpdlor  communicates  a  paper  on  **  The  Photographic 
Eyes  of  Science,"  or,  in  other  words,  on  the  use  of  photography 
in  astronomical  research. 

**  A  Farewell  Appearance  "  is  "  a  dog-story  for  children/'  If 
its  author  were  so  disposed  he  might  write  a  true  and  sadder 
dog-story,— of  a  little  girl  at  Crouch  End  who  has  become  hope- 
lessly mad  from  fright  caused  by  a  dog  jumping  at  her  in  the 
street,  and  who,  in  one  of  her  paroxysms,  lately  tried  to  kill  a 
younger  sister  with  a  knife.  The  story,  however,  would  not  be 
for  children,  but  would  be  an  appeal  to  the  conscience  of  dog- 
worshippers. 


Reasons  demanding  an  Answer.  An  Inquiry  into  the  Basis  of 
what  is  commonly  called  Christianity.  London :  W.  P. 
Collins. 

An  examination  of  this  little  work  does  not  come  within  the 
province  of  the  "Journal  of  Science." 


w  .  - 
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CORRESPONDENCE. 


*«*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respeAive  authors. 


SPEECH    IN    ANIMALS. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — I  have  read  the  article  on  this  subje<5l  in  the  January 
number  of  the  ''Journal  of  Science  "  with  considerable  interest, 
especially  as  the  idea  of  civilising  monkeys  by  the  hereditary 
accumulation  of  training  influences  was  suggested  to  myself 
some  years  ago  by  the  following  rather  instructive  incident : — 

Visiting  the  monkey-house  of  the  Zoological  Gardens  I  was 
much  struck  with  the  remarkable  frontal  development  and  intel- 
ligence of  expression  and  condu(5l  of  a  small  monkey, — so  much 
so  that  I  sought  out  the  keeper  in  order  to  obtain  information 
respe(5ling  the  species  and  habitat  of  the  specimen.  He  told  me 
that  it  was  born  in  the  monkey-house^  and  if  I  remember  rightly 
he  spoke  of  it  as  the  only  instance  of  such  birth ;  but  of  this  I 
am  uncertain.  It  died  shortly  afterwards,  probably  of  consump- 
tion, which  kills  so  many  of  the  imported  animals. 

This  case  shows  the  possibility  of  breeding  monkeys  in  con- 
finement, and  justifies  me  in  making  the  following  suggestion : — 
Let  a  careful  sele(5lion  be  made  of  well-matched  healthy  pairs  of 
gentle  monkeys,  and,  instead  of  shutting  them  in  cages,  give 
them  the  range  of  a  sub-tropical  conservatory  like  the  Palm  House 
at  Kew  Gardens,  but  feeding  them  from  the  hand,  and  otherwise 
promoting  that  personal  attachment  to  man  which  has  so  much 
influence  in  developing  the  moral  and  intelledtual  powers  of  the 
lower  animals, — a  development  which  in  man  we  call  **  civilisa- 
tion," in  animals  "  taming,"  but  which  is  virtually  the  same  in 
both  cases. 

As  an  example  of  the  possible  docility  and  affedlion  of  such 
animals  I  may  describe  a  case  which  I  now  have  continual 
opportunities  of  observing.  My  friend  and  neighbour  Dr. 
Branthwaite,  of  Harlesden,  had  a  small  monkey  from  Penang 
given  to  him   about  eighteen   months  ago.      It  lives  in   his 
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consulting-room  during  the  greater  part  of  the  day,  and  sleeps 
in  a  hutch  in  the  adjoining  surgery. 

This  animal  has  all  the  affe(5lion  and  gentleness  of  a  lap-dog. 
He  sits  on  his  master's  lap  or  shoulder,  and  cries  pitifully  if 
driven  off  and  when  the  dodtor  goes  out.  He  is  similarly  at- 
tached, though  less  strongly,  to  all  the  other  members  of  the 
family,  excepting  the  baby,  which,  when  nursed  and  fondled, 
becomes  an  objedl  of  jealousy.  One  favourite  mode  of  displaying 
affedlion  is  to  rest  his  face  in  the  hand,  and  look  up  to  the  eyes 
of  the  obje(5l  of  his  love,  with  a  ridiculously  sentimental  spoony- 
ish  expression. 

I  need  not  describe  his  tricks  and  other  indications  of  intelli- 
gence, but  name  the  above  to  show  that  there  is  no  difficulty  in 
obtaining  monkeys  that  may  safely  be  allowed  the  range  of  suit- 
able places  of  public  resort ;  that  a  monkey-house  might  be  spe- 
cially built  and  furnished  with  suitable  growing  trees  in  such  a 
place  as  the  Zoological  Gardens,  the  Crystal  Palace,  or  the  pro- 
jecfled  Winter  Garden  at  Brighton,  and  kept  warm  by  stove-heat 
during  winter ;  and  that  such  a  house  might  be  stocked  with  a 
moderate  number  of  pairs  of  gentle  monkeys,  where,  having  the 
opportunities  of  exercise  suited  to  their  natural  organisation  and 
habits,  they  would  have  a  fair  chance  of  propagation  such  as  the 
present  caging  must  tend  to  suppress,  especially  in  animals  of 
their  extreme  sprightliness  and  a(5livity. 

It  would  probably  pay  from  a  **  show  bisniss  "  point  of  view, 
as  the  unfettered  gambols  and  **  flying  trapeze  "  exploits  of  these 
nimble  and  grotesque  creatures  would  be  very  amusing,  and  the 
interest  attached  to  their  possible  progeny  would  render  the  cer- 
tified babies  very  valuable. — I  am,  &c., 

W.  Mattieu  Williams. 


JOHN     BUNYAN     AND    THE    GIPSIES. 


To  the  Editor  of  the  journal  of  Science. 

SlR, — With  reference  to  what  appeared  in  your  issue  for  January 
I  beg  to  say  that  I  sent  the  two  pamphlets  on  John  Bunyan  and 
the  Gipsies  to  the  **  Journal  of  Science  "  for  the  reason  that  I 
believed  it  specially  came  within  its  spher-e  as  that  of  a  scientific 
journal.  The  Gipsy  question,  in  its  essential  meaning,  is,  I 
think,  one  of  pure  Science,  and,  as  I  wrote  in  1865,  **  furnishes, 
-among  other  things,  a  system  of  Science  not  too  abstradl  in  its 
nature,  and  having  for  its  subje(5l-matter  the  strongest  of  hpman 
feelings  and  sympathies."  My  grounds,  among  others,  for 
saying  so  are  the  following  : — 
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ist.  What  is  it  that  constitutes  a  Gipsy  7  and  what  must  he  do 
to  **  cease  to  be  a  Gipsy,**  and  become  more  a  native  of  the 
country  than  he  is  already  ? 

2nd.  Do  habits,  charadler,  creed,  or  any  other  thing  change 
this  race  or  family  into  another,  so  that  there  is  nothing  con- 
nedled  with  the  blood  to  distinguish  it,  in  fadl  or  feeling,  from  the 
other  inhabitants  of  England  ? 

3rd.  Does  this  race,  in  consequence  of  the  prejudice  against 
it,  maintain  an  incognito  against  <*  Jews  and  Gentiles,*'  and  fre- 
quently against  part  of  "  the  blood  **  itself  ? 

4th.  Does  this  blood,  never  having  been  acknowledged,  and 
therefore  existing  in  an  outcast  condition,  transmit  to  its  descend- 
ants a  **  sense  of  tribe  and  a  soul  of  nationality,**  so  that  they 
maintain  a  feeling  of  being  members  of  a  race  or  tribe  that  is 
universal,  with  words  and  signs  or  a  sympathy  that  is  peculiar  to 
all  such  ? 

5th.  What  efFe(5l  has  the  mixture  of  this  blood  on  that  of  the 
ordinary  native,  when  the  marriage  is  with  an  incognito  Gipsy, 
or  one  known  to  the  world  as  such  ? 

6th.  Does  not  the  sentiment  of  being  "  a  Gipsy  **  consist  in 
the  connec5ling  Gipsy  link  as  to  blood,  and  the  children  being 
brought  up  from  infancy  to  know  that  they  are  '*  Gipsies  "  or 
**  members  of  the  tribe,**  and  having  the  feeling  strengthened 
and  confirmed  by  associations  with  relations  and  friends  who 
hold  themselves  to  be  the  same,  so  that  we  can  find  the  Gipsy 
sentiment  in  various  positions  in  life,  and  sometimes  closely 
conne(5led  with  families  of  the  ordinary  natives  of  the  country  ? 

These  are  reasons  which  I  think  bring  this  question  before 
some  of  the  scientific  journals  of  England,  which  should  be  the 
first  to  take  it  up  on  the  grounds  of  fadl  and  reason,  apart  from 
feelings  of  any  kind.  By  them  the  Gipsy  question  should  be 
thoroughly  investigated  and  settled,  and  the  Gipsy  element  in 
society — from  the  tent  upwards — respedled  according  to  the 
merits  of  each  member  of  it ;  so  that  no  prejudice  should  exist 
against  it  as  part  of  the  complex  population  of  the  British  Isles, 
embracing  many  thousands  in  various  positions  in  life.  In  this 
way  I  think  that,  merely  as  a  question  of  the  "  Science  of  race," 
it  constitutes  a  legitimate  subjedl  of  discussion  for  Journals  of 
Science  of  many  kinds. — I  am,  &c., 

James  Simson. 

New  York,  January  27th,  1883. 

[Such  questions  as  Mr.  Simson  raises  in  the  above  letter  are 
undoubtedly  legitimate  subjedls  for  scientific  consideration,  and 
there  cannot  be  any  objedtion  to  their  discussion  in  our  pages. 
But  the  questions  whether  John  Nokes  or  Thomas  Styles  belonged 
to  some  particular  tribe  seem  to  us  of  a  totally  different  order,— 
Ed.  J.  S.] 
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ZOOPHILISM    EXTRAORDINARY. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — In  these  days,  when  to  poison  a  mouse  in  the  interests  o( 
Science  is  a  serious  offence,  it  is  interesting  to  find  that  cock- 
fighting  is  experiencing  a  revival.  In  Birmingham — which  ac- 
cording to  a  modern  statesman  is  *'  civilising  England/'  and 
which  recently  forbad  one  of  the  professors  at  the  Mason  College 
to  apply  for  a  license  to  perform  physiological  experiments — it  is, 
according  to  a  local  paper,  **  a  common  thing,  in  certain  beer- 
houses in  that  town,  to  promote  the  exhibition  of  dog-fights  of  a 
most  brutalising  description.  Only  the  other  night  upwards  of 
forty  persons  assembled  in  the  garret  of  a  public-house,  where  a 
pit  was  construdled  of  circular  boards,  fixed  with  hooks,  so  as  to 
be  capable  of  dexterous  removal  in  case  of  a  police  raid.  In  this 
arena  two  fierce  bulldogs,  with  a  stake  of  £50  depending  upon 
the  result,  fought  with  mad  fury  for  forty-seven  minutes  to  an 
accompaniment  of  applause  and  wild  yells  of  delight.  A  more 
sickening  spe(5lacle  it  would  be  difficult  to  conceive.  One  of  the 
animals  was  torn  literally  to  pieces  and  fell  dead  upon  the  floor, 
and  the  other  was  carried  away  in  a  terribly  mangled  condition.** 
Have  the  "  Bestiarians  '*  no  word  in  protest,  or  is  the  liberty  to 
tear  each  other  to  pieces  one  of  the  **  equal  rights  **  which  the 
bulldog  is  to  share  with  the  human  **  rough  '*  ? — I  am,  &c., 

Graduate. 


, SPACE   OF   n   DIMENSIONS,   AND   THE   "UNSEEN 

UNIVERSE.*' 


2  o  the  Editor  of  the  journal  of  Science* 

Sir, — The  conception  of  space  of  more  than  three  dimensions, 
the  possible  existence  of  which  seems  looming  upon  the  mind  of 
some  of  our  most  eminent  mathematicians  and  physicists,  such 
as  Zdllner,  Clifford,  and,  among  the  living.  Dr.  Spottiswoode, 
may  perhaps  throw  a  light  upon  the  existence  of  a  whole  series 
of  Unseen  Universes,  co-existent  and  mutually  inter-penetrating. 
We  live  and  a(5l  in  tri  dimensional  space.  At  death  we  pass  into 
4-dimensional  space,  still  retaining  our  power  of  seeing  into,  and 
under  certain  conditions  of  interfering  in,  tri-dimensional  space, 
but  incapable  of  seeing  into  or  conceiving  the  existence  of 
5-dimensional  space.  As  our  nature  becomes  more  highly  deve- 
loped we  pass  successively  into  5-,  6-,  &c.,  dimensional  space, 
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our  perceptions  and  our  powers  constantly  increasing  as  we  ap- 
proach, without  ever  reaching  a  universe  of  space  of  oo  dimen- 
sions. This  universe  is  inhabited  by  One  Being  only,  who  is,  in 
virtue  of  that  sole  fadl,  omnipresent,  omniscient,  and  omnipotent. 
I  am  not  prepared  to  develop,  much  less  to  demonstrate,  this 
hypothesis,  but  beg  merely  to  put  it  forward  for  the  consideration 
of  your  readers — I  am,  &c., 

V. 


CARLYLE    AND    THE    DARWINS. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — A  certain  Mr.  Henry  G.  Atkinson  writes — **  Carlyle  says 
that  the  three  Darwins — grandfather,  father,  and  Charles — were 
atheists ;  and  as  he  knew  them  all,  his  statement  may  be  taken 
as  thoroughly  reliable."  You  will  rate  Carlyle's  testimony  in 
this  matter  at  its  exa(5l  value  if  you  reflecfl  that  he  was  six  years 
old  when  Erasmus  Darwin,  the  grandfather,  died,  and  that  we 
have  no  proof  that  the  two  ever  came  within  a  hundred  miles  of 
each  other. — I  am,  &c., 

C.  F. 


ARTIFICIAL    LIGHT    IN    THE    PAST. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — In  proof  of  the  small  use  of  artificial  light  in  former 
times,  refei:red  to  in  your  last  number,  I  beg  to  inform  you  that 
country  people  in  the  North  of  England,  even  down  to  the 
middle  of  the  last  century,  had  no  candlesticks  but  home-made 
ones,  moulded  of  clay.  Such  were  duly  made  every  autumn, 
and  as  duly  thrown  away  in  the  beginning  of  February.  A  very 
old  lady  whom  I  met  with  when  a  child  told  me  that,  in  her 
young  days,  boys  used  to  go  about  on  the  2nd  of  February 
singing— 

"  It's  Candlemas  Day, 
Throw  your  candlesticks  away." 

MoTTRAM  St.  Andrews. 
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NOTES, 


A  Public  Meeting  was  held  on  the  night  of  January  3i8t  in  the 
Young  Men's  Christian  Association  Hall,  Manchester,  under  the 
auspices  of  the  International  Association  for  the  Suppression  of 
Vivisedlion,  to  protest  against  physiological  experimentation. 
A  letter  was  read  from  Mr.  Jacoh  Bright,  M.P.,  stating  that  he 
had  never  heen  persuaded  that  the  results  of  vivise(5lion  at  all 
compensated  for  the  suffering  inflidled  upon  animals  from  its 
pradlice.  There  was  a  large  attendance,  and  it  was  made  mani- 
fest from  the  beginning  that  the  promoters  of  the  meeting  were 
in  a  hopeless  minority.  Prof.  Gamgee,  of  Owens  College,  led 
the  opposition  so  far  as  speaking  was  concerned,  meeting  with  a 
most  enthusiastic  reception.  All  the  three  resolutions  moved  by 
the  Anti-Vivise(5lors  were  reje(5led,  amid  great  cheering,  with 
majorities  of  at  least  twenty  to  one.  The  proceedings  closed 
with  a  round  of  cheers  for  Prof.  Gamgee.  We  have  never  *'been 
persuaded  "  that  Mr.  Jacob  Bright  is  an  authority  upon  methods 
of  scientific  research.  But  there  prevails  a  superstition  that  an 
M.P.  must  understand  all  questions  and  all  subje(5ls. 

Mr.  C.  Lloyd  Morgan  has  published  in  '*  Nature  "  an  ill-advised 
account  of  certain  experiments  upon  scorpions. 

Dr.  W.  A.  Hammond,  of  New  York,  contends  that  the  "  seat 
of  instin(5l  "  is  the  medulla  oblongata.  He  bases  his  argument 
upon  the  power  of  acephalic  monsters  to  suck,  provided  the 
medulla  is  present.  (But  what  proves  <^  instincfl "  to  be  a  unitary 
faculty,  having  a  seat  ?) 

Mr.  J.  A.  Newlands,  in  a  communication  to  the  **  Chemical 
News,*'  claims  for  himself  the  prior  discovery  and  announcement 
of  the  '*  periodic  law,"  the  merit  of  which  has  been  ascribed  to 
MM.  Mendelejeff  and  Lothar  Meyer. 

A  medal  has  been  presented  to  M.  Dumas  in  commemoration 
of  the  fiftieth  anniversary  of  hi^s  eledtion  as  a  member  of  the 
Academy  of  Sciences. 

M.  A.  Gaudry  ("  Comptes  Rendus  ")  considers  that  the  exam- 
ination of  primary  fossils  leads  us  to  admit  passages  from 
species  to  species,  from  genera  to  genera,  and  from  families  to 
families. 

Silpha  reticulata^  S.  atrata,  and  Phosphuqa  opaca^  all  naturally 
carrion  devourers,  have  taken  to  consume  the  sugar-beet,  both  in 
their  mature  condition  and  when  larvae. 
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According  to  Mr.  H.  Pollard,  the  Secretary  of  the  Leeds 
Naturalist  Club,  two  house  martins  were  seen  near  Barnsley  on 
Odlober  23rd,  and  a  young  one  at  the  same  place  about  a  week 
later. 

Mr.  A.  T.  Urquhart  reports  that  in  New  Zealand  earthworms 
ascend  trees  in  the  night  or  in  damp  mornings.  The  English 
earthworm  is  a  very  poor  climber. 

According  to  M.  Gustav  Cellerier  ^<<  Astronomische  Nachrich- 
ter  *')  the  nucleus  of  the  comet  1881  behaved  optically  like  a  gas. 
Its  power  of  refradtion  at  a  distance  of  102,000  kilometres  from 
the  nucleus  <=»  o'ooooo93.  Its  spe(5lrum  has  most  resemblance 
to  that  of  a  hydrocarbon,  especially  to  olefiant  gas.  Should  such 
a  gas  become  mixed  with  our  atmosphere  the  consequence  would 
doubtless  be  an  explosion. 

M.  Guimaraes  {**  Comptes  Rendus  ")  shows  that  when  coffee 
is  ingested  in  moderate  doses,  in  the  course  of  a  few  days  the 
a(5livity  of  nutrition  becomes  greater,  coincident  with  a  marked 
augmentation  of  the  pressure  of  the  blood,  acceleration  of  the 
movement  of  the  heart,  and  of  respiration,  with  a  slight  increase 
of  re(5lal  temperature  and  of  the  excitability  of  the  nervous 
centres. 

According  to  M.  A.  Robin  (*'  Comptes  Rendus  ")  the  fcetal 
envelopes  of  the  Phyllostomidee  approach  those  of  the  Rodents, 
from  which  they  differ  merely  by  the  absence  of  a  terminal 
sinus,  whilst  those  of  the  other  Cheiroptera  are  nearer  to  the 
Primates. 

The  "  Saturday  Review  "  asks  whether  **  literary  study  does 
tiot  now  in  the  lower  ranks  promote  that  vice  of  inobservance 
which  it  certainly  promoted  in  the  higher  ranks  a  century  or 
two  ago  ?  " 

The  French  Academy  of  Sciences  have  lately  proceeded  to  the 
eledlion  of  a  Foreign  Associate,  vice  Prof.  Woehler,  deceased. 
Prof.  Bunsen  obtained  30  votes ;  Van  Beneden,  7  ;  Nordenski- 
6ld,  4;  Prof.  Adams,  i ;  and  Sir  Jos.  Hooker,  i.  The  fadl  that 
Prof.  Van  Beneden  stood  second  on  the  poll  shows  what  influence 
the  Old  Natural  History  still  retains  among  French  official 
savants. 

.  Dr.  F.  L.  Oswald  (**  Popular  Science  Monthly  *'),  in  an  able 
article  on  the  *^  Curiosities  of  Superstition,"  hints  that  the  dogma 
of  metempsychosis  is  possibly  nothing  but  a  dimly  expressed 
anticipation  of  the  Evolution  theory. 

M.  G.  Colin,  in  a  memoir  presented  to  the  Academy  of  Sci- 
ences, establishes  that  microbia  are  wanting  in  no  part  of  the 
respiratory  and  digestive  organs.    Under  normal  conditions  they 
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do  not  impart  any  virulent  quality  to  the  fluids  which  they 
inhabit. 

M.  G.  Dupetit  (**  Comptes  Rendu8  ")  shows  that  the  edible 
mushrooms,  such  as  Boletus  edulis  and  Agaricus  campestris^ 
contain  in  their  raw  state  a  juice  which  proves  fatal  if  injedled 
below  the  skin  of  small  animals.  This  poison  is  destroyed  by 
a  temperature  of  212^  F.,  and  is  probably  one  of  the  soluble 
ferments. 

The  Society  for  the  Advancement  of  Medicine  by  Research  is 
said  to  have  <'  assumed  a  position  of  the  utmost  influence/'  to 
include  in  its  ranks  '<  every  British  biologist  of  note,  lay  as  well 
as  medical,"  and  to  be  **  receiving  very  liberal  support,  moral  as 
well  as  pecuniary."  It  is  singular  that  so  little  should  be  heard 
of  a  Society  which  has  undertaken  so  important  a  work,  and 
which  is  in  so  prosperous  a  condition. 

M.  Planchud  ("  Comptes  Rendus  ")  shows  that  certain  Algae 
have  a  power  of  reducing  sulphates,  which  is  not  possessed  by 
lifeless  organic  matter.  He  considers  that  the  deposits  of  me- 
tallic sulphides  and  of  free  sulphur  probably  owe  their  origin  to 
similar  microbia. 

MM.  Gayon  and  Dupetit,  at  the  same  meeting  of  the  Academy 
of  Sciences,  gave  an  account  of  a  class  of  microbia  which  reduce 
alkaline  nitrates  present  in  the  soil  to  nitrites. 

Dr.  C.  C.  Abbott  considers  that  prior  to  the  advent  of  the  so- 
called  Red  Indians  the  eastern  states  of  North  America  were 
inhabited  by  a  people  much  resembling  the  Esquimaux. 

Ch.  A.  Vogler  states  that  the  proportion  of  oxygen  in  the  at- 
mosphere fludluates  in  accordance  with  the  barometric  pressure, 
the  maximum  in  each  being  coincident. 

M.  Barille  (''  Recueil  de  Medecine  Militaire  "),  in  examining 
the  blood  of  a  horse  which  had  died  of  rabies,  found  in  the  blood 
a  prodigious  number  of  ba(5leria.  The  white  globules  were  ab- 
normally numerous,  and  there  were  likewise  oval  corpuscles  not 
present  in  normal  blood,  and  having  all  the  charadlers  of  a 
Micrococcus. 

In  various  quarters  we  meet  with  notices  of  singular  cures  of 
diseases,  said  to  be  effedled  by  '<  the  prayer  of  faith,"  at  an  esta- 
blishment in  the  north  of  London  known  as  "  Bethshan."  As 
medical  men  take  no  part  in  the  process  we  should  like  to  know 
who  diagnoses  the  various  diseases  ?  Hysteria  is  known  to 
simulate  paralysis,  lameness,  &c. 

We  learn  with  no  small  pleasure  that  the  new  American 
journal,  *'  Science,"  will  admit  no  advertisements  **  to  which 
any  reasonable  obje(5lion  can  be  made  by  scientific  men,"  the 
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Editors  having  power  of  rejeiflion.  Hence  we  presume  an- 
nouncements of  proprietary  medicines  and  quackery  in  general 
will  be  excluded.  We  regret  that  all  scientific  organs  in  England 
do  not  adopt  so  highminded  a  policy. 

We  learn  that  Prof.  Owen  is  in  a  very  critical  state  of  health. 

The  memorial  to  the  late  Prof.  Sir  C.  W3rville  Thomson  has 
taken  the  form  of  a  bust,  to  be  set  up  in  the  University  Hall  of 
Edinburgh,  and  a  painted  window  in  St.  MichaePs  church,  Lin* 
lithgow. 

The  "  Medical  Press  and  Circular "  predi(5ls  that  we  shall 
doubtless  have  murder  by  eledlricity  before  long,  followed  up  by 
a  verdidl  of  "  Death  by  the  visitation  of  God." 

Dr.  Xaver  Landerer,  of  Athens,  maintains  that  the  narcotic 
honey  of  Armenia,  the  effedls  of  which  were  known  as  far  back 
as  the  days  of  Xenophon,  is  obtained  from  the  poppies  cultivated 
in  that  country  for  the  produdlion  of  opium. 

We  read  in  "  Light  "  for  January  27th  that  a  Dr.  Planat  sus- 
pends horizontally  from  the  centre  of  an  inverted  bell-glass,  by 
a  thread  of  unspun  silk,  a  piece  of  thin  brass  wire  with  its  ends 
beaten  out  to  foil.  '*  The  neuric  force  passing  from  the  pointed 
fingers  through  the  bell-glass,  diredled  to  either  end  of  the  wire 
and  moved  laterally,  puts  it  in  motion." 

Unless  our  memory  deceives  us  similar  phenomena  were  occa- 
sionally reported  in  the  earlier  part  of  the  present  century,  but 
could  not  be  verified  on  critical  examination.  It  is  further  stated 
in  **  Light  "  "  that  the  late  Mr.  Wallington,  a  potent  mesmeriser, 
assured  me  that  a  new  knife,  worn  in  his  pocket  for  a  short  time, 
acquired  the  property  of  attradling  needles." 

Iron  tools,  &c.,  new  and  old,  are  so  often  found  to  be  magnetic 
that  the  fad\  recorded  is  of  no  value  unless  both  the  knife  and 
the  needles  had  been  previously  examined  and  found  to  be  non- 
magnetic. 

''  Science  "  has  lost  an  enemy  in  the  person  of  the  deceased 
musician  R.  Wagner.  He  was  committed  to  the  "  Anti-Vivi- 
sedlion  "  movement,  and  his  admirers — blindly  following  a  blind 
leader — helped  to  form  the  **  public  opinion  "  which  some  would 
have  us  respe(5l.  Perhaps  had  Wagner  lived  longer  we  should 
have  had  anti-vivisec5lion  operas  as  a  companion-folly  to  the 
Edinburgh  anti-vivi8ec5lionist  prayer-meetings. 
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I.    PARACELSUS-* 
By  Constance  C.  W.  Naden. 

'*  If  I  had  time  to  attend  to  such  matters  I  would  send  the  Pope 
and  the  Reformers  to  school." — Paracelsus. 

«©ERHAPS  I  ought  to  apologise  for  occupying  the  time 
^1^  of  Science  students  with  an  account  of  one  generally 
^  described  as  a  disreputable  quack.  Yet  I  take  heart 
of  grace  on  refledling  that  this  seeming  charlatan  was  a 
great  power  for  good  and  evil  in  his  own  time,  and  has  be- 
queathed to  us  certain  practical  benefits,  a  few  striking 
ideas,  and  the  impression  of  a  very  original  and  vivid  per- 
sonality. 

To  study  profitably  the  problems  involved  in  the  life  and 
labours  of  Paracelsus  we  should  recall  the  tendencies,  with 
regard  to  science  and  speculation,  of  the  age  in  which  he 
lived.  He  was  born  in  1493,  the  year  after  the  discovery  of 
the  New  World, — nearly  fifty  years  after  the  invention  of 
printing, — at  the  noon  of  the  Renaissance  and  the  dawn  of 
the  Reformation.  The  period  of  his  life  was  a  time  of  flux, 
of  rapid  growth,  fervid  and  bright  with  the  agitation  of  new 
and  old  ideas.  In  spite  of  the  enthusiasm  with  which  the 
Humanists  had  exalted  Plato,  the  authority  of  Aristotle  re- 
mained supreme  in  physical  research ;  and  since  more  accu- 
rate versions  of  his  works  had  appeared,  the  verbose 
argumentations  of  the  Schools  were  beginning  to  be  dis- 

*  Read  at  a  meeting  of  the  Mason  College  Union,  Birmingham,  February 
i6th,  1883. 
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credited,  and  something  of  the  spirit,  as  well  as  of  the  mere 
letter,  of  his  system  was  being  infused  into  the  new  genera- 
tion of  students.  But  Science  was  still  in  its  infancy. 
Astronomy  awaited  the  publication,  in  1541,  of  the  Coper- 
nican  "  De  Revolutionibus."  Chemistry  was  in  process  of 
budding  off  from  its  parent  Alchemy,  aided  by  Basil  Valen- 
tine, Agricola,  and  Paracelsus  himself.  Anatomy  was  in  an 
inchoate  condition,  the  human  body  not  having  been  sys- 
tematically depidted  and  described  before  Vesalius,  in  1541. 
Botany  was  not  much  further  developed,  most  of  the  in- 
formation given  in  text-books  being  taken  from  Greek  and 
Latin  authors,  until  the  Commentaries  of  Fuchs  were  pub- 
lished in  1542.  Medicine  had  not  advanced  since  Hippo- 
crates and  Galen,  who  still  held  sovereign  sway  in  the 
Universities. 

The  province  of  Science  was  not  yet  distinctly  marked  off 
from  that  of  Poetry,  and  the  mysterious  and  miraculous 
found  ready  credence,  whether  for  its  own  intrinsic  fascina- 
tion or  because  it  had  received  the  sanation  of  some  vene- 
rated name.  Yet  a  true  spirit  of  indudlive  research  was 
beginning  to  make  itself  felt,  though,  like  a  pilgrim  doing 
penance  on  his  way  to  a  sacred  shrine,  it  seemed  to  *'  take 
three  steps  in  advance,  and  one  relu(5lantly  backward.*' 
New  experiments  were  liable  to  be  discredited  by  ancient 
authority,  and  there  were  many  who  would  rather  doubt 
their  own  eyesight  than  the  didlum  of  Aristotle, — yet  these 
new  experiments  were  repeated  and  varied  again  and  again, 
till  eyes  could  no  longer  refuse  to  see,  nor  ears  to  hear. 
But  if  the  Old  Learning  was  obstinate,  the  New  was  oft- 
times  presumptuous  ;  if  the  Old  was  deaf  and  blind,  the 
New  was  dazzled  by  a  play  of  prismatic  colours  and  con- 
fused by  a  medley  of  discordant  notes.  The  two  opposing 
tendencies  of  the  time  are  well  typified  by  a  scene  in  the 
first  and  one  in  the  second  part  of  **  Faust."  In  the  first, 
Mephistopheles,  disguised  as  a  professor,  is  ironically  com- 
mending to  a  bewildered  little  freshman  the  study  of  The- 
ology. And  what  he  says  of  Theology  might  well,  in  the 
days  of  Paracelsus,  have  been  said  of  all  sciences  as  taught 
in  the  Universities. 

M^phistophtUs.'-**  YottMl  always  find  it  best  to  hear  but  one } 

Swear  by  your  master's  words  alone. 
But  stick  to  words,  at  any  rate, 
And  enter  by  this  certain  gate 
Into  the  temple  of  the  True.'' 

Pushmanir^       **  Bat  with  the  words  must  be  ideas  too.'* 
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MephistopheUs,'^**  Quite  right  1  but  spare  your  too  uneasy  virtuei 

For  when  ideas  all  desert  you 
A  lucky  word  comes  in  and  helps  you  through. 
j  With  words  right  well  we  wage  our  quarrels, 
Words  fashion  codes  of  thought  and  morals. 
Faith  built  of  words  can  ne'er  be  brittle, 
Since  from  a  word  you  can't  take  jot  or  tittle.*' 

But  later  on,  in  the  second  part,  Mephistopheles  again 
meets  the  student,  who  is  now  a  Baccalaureus,  and  accosts 
his  quondam  preceptor  with  magnificent  insolence.  In  the 
course  of  the  dialogue  he  says — 

"  I  pradise  Youth's  pre-eminent  vocation, — 
Before  me  was  no  world, — ^'t  is  my  creation  :* 
'T  was  I  who  raised  the  sun  from  out  the  sea ; 
The  moon  began  her  changeful  course  With  me ; 
Day  decked  herself  in  dazzling  robes  to  meet  me ; 
Earth  budded  forth  with  leaves  and  flowers  to  greet  me ; 
I  gave  the  signal  on  that  primal  night, 
When  all  the  host  of  heaven  burst  forth  in  light.  j 

Who  but  myself  saves  man  from  the  dominion 
Of  dogmas  cramping,  crushing,  Philistinian  ? 
So,  free  and  gay,  my  spirit's  voice  I  heed, 
And  follow  where  the  inner  light  may  lead, 
Still  hasting  onward  with  a  gladsome  mind, 
The  Bright  before  me,  and  Uie  Dark  behind." 

These  latter  lines  may  stand  very  fairly  for  the  self-painted 
portrait  of  Paracelsus^  or,  to  give  him  his  full  title,  of 
Philippus  Aureolus  Theophrastus  Bombastes  von  Hohen- 
heim.  The  name  by  which  he  is  usually  known  seems  to 
be  a  bad  translation  of  his  patronymic.  His  father,  a  phy- 
sician and  alchemist,  living  at  Einsiedeln,  not  far  from 
Zurich,  doubtless  initiated  him  into  the  elements  of  the 
chemistry  and  medicine  of  those  days ;  and  although  little 
can  be  ascertained  respecting  his  early  history,  it  is  probable 
that  he  studied  at  Basel  in  his  sixteenth  year,  took  a  regular 
degree, — though  in  what  University  does  not  appear, — and 
served  for  some  time  as  an  army  surgeon  in  Italy  and  the 
Netherlands.  However  this  may  be,  it  is  certain  that  he 
soon'began  to  wander  far  and  wide  in  quest  of  knowledge. 
He  visited  the  Universities  of  France,  Germany,  and  Italy ; 
but  his  independent  spirit  revolted  against  the  slavish  vene- 
ration paid  to  the  classics  of  his  profession,  and  rushed  to 

*  A  pretentious  claim,  virtually  identical  with  that  of  Lord  Bacon  in  his 
Introdudicn  to  the  "  Novum  Organon  "  : — **  Ut  opis  mentis  universum  de  inti- 
gro  resumatur  " — a  claim  acquiesced  in  by  the  common  opinion  of  contempo- 
rary physicists  who  believe  in  a  total  breach  of  continuity  between  ancient  and 
mediteval  traditions  and  existing  science.  {See  Preface  to  Stallo's  Concepts 
and  Theories  of  Modem  Physics.) 
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the  other  extreme  of  disregarding  them  altogether. 
"  Reading,"  he  said,  "  never  made  a  physician.  Countries 
are  the  leaves  of  Nature's  code  of  laws ;  patients  his  only 
books."  He  even  states  that  at  one  time  he  did  not  open  a 
book  for  ten  years.  Instead,  therefore,  of  pursuing  a  regu- 
lar course  of  study,  he  led  the  life  of  a  vagrant  scholar, 
roaming  through  Prussia,  Poland,  Transylvania,  Bohemia, 
Sweden,  Spain,  Portugal,  and  even  extending  his  travels  as 
far  as  Constantinople  and  Tartary,  in  search,  it  is  said,  of 
the  tindlure  of  Hermes  Trismegistus,  better  known  as  the 
Elixir  of  Life  or  Universal  Medicine.  He  sought  new  and 
strange  information  in  the  most  obscure  quarters,  conversing 
not  only  with  learned  men,  but  with  old  women,  peasants, 
and  conjurors,  picking  up  stray  fragments  of  fa(5t  and  fable, 
and  welding  the  whole  into  a  system  by  that  innate  origina- 
tive power  which  he  believed  himself  to  possess  in  an  excep- 
tional degree.  He  learnt  the  remedies  by  which  the  beldames 
cured  their  aches  and  pains ;  listened  to  the  wondrous  tales 
of  magicians,  endeavouring  to  extradt  their  hidden  truth ; 
descended  mines  and  examined  the  ores  ;  and  experimented 
with  various  chemicals  upon  human  patients,  smd'—pace  our 
Anti-Viviscdlionists — probably  upon  animals.  Besides  much 
dross,  he  managed  to  gather  some  very  pure  gold.  He  was 
the  first  who  introduced  mercury  into  the  pharmacopoeia,  or 
at  least  the  first  who  proved  its  efficacy  on  any  extensive 
scale.  The  remarkable  cures  which  he  accomplished  gave 
rise  to  a  popular  belief,  apparently  countenanced  by  himself, 
that  he  was  in  possession  of  a  medicine  which  materially 
prolonged  the  normal  life  of  man,  though  the  power  of  con- 
ferring adtual  immortality  was  not  attributed  to  the  Elixir 
Vitae  till  a  later  period.  His  correspondence  with  Erasmus 
shows  the  estimation  in  which  his  talents  were  held  by  that 
distinguished  scholar,  and  in  1526  his  fame  won  him  a 
recommendation  from  the  learned  Oecolampadius  to  the 
chair  of  Physic  and  Surgery  at  Basel.  But  for  this  post  he 
was  unfitted  by  temperament  and  education.  His  disposition 
was  haughty  and  impatient,  and  his  disdain  of  views  then 
regarded  as  established  rested  for  the  most  part  not  on 
sound  inductions,  but  on  the  inspirations  of  an  enthusiastic 
genius  which  could  not  be  expounded  in  any  lucid  form. 
The  commencement  of  his  course  of  ledlures  is  character- 
istic of  the  man.  Setting  fire  to  some  sulphur  in  a  brazen 
chafing-dish,  he  threw  into  the  flames  the  treatises  of  Galen 
and  Avicenna,  exclaiming  ''  Sic  vos  ardebitis  in  gehennd.^* 
He  further  went  on  to  state  that  all  universities  were  less 
gifted  than  the  mere  hairs  of  his  own  head,  and  that  none 
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of  all  the  ancients  was  worthy  to  fasten  his  shoe-latchets. 
"  You  shall  follow  me,"  he  cried, — "  you,  Avicenna,  Galen, 
Rhasis;  you  gentlemen  of  Paris,  Cologne,  Vienna,  and 
whomsoever  the  Rhine  and  Danube  nourish, — ^you  who  in- 
habit  the  isles  of  the  sea, — ^you  likewise  Dalmatians,  Athe- 
nians, thou  Arab,  thou  Greek,  thou  Jew, — all  shall  follow 
me,  and  the  monarchy  shall  be  mine."  Even  in  an  age 
which  allowed  far  greater  exaltation  of  self  and  depreciation 
of  others  than  would  now  be  considered  permissible,  this 
rhodomontade  was  sufficiently  remarkable  to  confer  a  new 
meaning  upon  one  of  his  names — Bombast.  In  opposition 
to  the  usual  pradlice,  his  ledlures  were  delivered  in  German 
(possibly  because  he  was  a  poor  Latin  scholar),  and  were  at 
first  largely  attended  by  all  classes.  But  if  his  Latin  would 
have  been  darkness  that  might  be  felt,  his  German  was,  to 
its  auditors  at  least,  little  better  than  darkness  visible* 
Hitherto  he  had  confined  his  intemperance  to  language,  and 
had  lived  chiefly  on  bread  and  water ;  but  about  this  time 
he  fell  from  ascetic  purity  to  the  grossest  besottedness,  and 
it  is  even  said  that  his  lecStures  owed  all  their  fire  and  force 
to  deep  potations,  and  that  he  never  came  sober  to  the  bed- 
side of  a  patient.  These  habits  naturally  tended  to  increase 
the  normal  obscurity  of  his  language  and  to  repel  his  hearers, 
who  fell  off  one  by  one — some,  perhaps,  having  seized  the 
cardinal  points  of  his  system,  which,  when  clothed  in  clearer 
words,  might  pass  as  original ;  some,  thinking  that  they  had 
now  spied  out  the  nakedness  of  this  intelleAual  Canaan;, 
and  the  greater  number,  doubtless,  from  sheer  weariness  or 
disgust.  At  last  matters  were  brought  to  a  crisis  by  a 
quarrel  between  the  professor  and  a  canon  of  the  church 
named  Cornelius  Lichtenfels,  who  had  promised,  in  the 
agonies  of  gout,  to  pay  a  thousand  florins  for  a  cure.  The 
cure  was  effedled,  but  the  florins  withheld.  Paracelsus 
brought  an  aftion  at  law  for  the  recovery  of  his  fee,  but  the 
case  was  decided  against  him.  He  flew  into  a  violent  rage, 
and  applied  such  opprobrious  epithets  to  his  ungrateful 
patient,  and  to  the  magistrate  who  had  pronounced  the  ad- 
verse decision,  that  the  town  council  took  the  matter  up, 
and  dismissed  the  professor  from  his  chair.  He  now  resumed 
his  errant  career,  sinking  deeper  and  deeper  into  debauchery, 
now  saving,  now  destroying  life,  by  the  administration  of 
his  potent  medicaments.  After  wandering  about  in  Alsatia, 
North  Germany,  Switzerland,  and  Austria,  he  was  at  length 
seized  with  a  fatal  illness  in  a  tavern  at  Salzburg,  and  died 
in  the  Hospital  of  St.  Sebastian,  September  24th,  1541. 
Such  was  the  outer  life  of  this  extraordinary  man,  whose 
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contributions  to  the  theory  and  pradlice  of  medicine,  and  to 
other  departments  of  thought  and  knowledge,  I  must  now 
briefly  notice.  As  already  remarked,  the  chief  pracStical 
service  of  Paracelsus  was  his  application  of  chemical  pre- 
parations to  medicinal  purposes,  in  lieu  of  the  vegetable 
decodlions  which  had  previously  been  in  use.  Though  he 
repeatedly  gives  diredtions  for  the  transmutation  of  the  base 
into  the  noble  metals,  yet  in  intervals  of  sobriety  or  sincerity 
he  recognises  the  fallacy  of  this  pseudo-science,  and  ex- 
pressly states  that  **  the  province  of  alchemy  is  not  to  make 
gold,  but  to  prepare  medicines."  It  is  certain  that  he  gave 
a  great  impetus  to  the  study  of  chemistry,  and  that  after 
his  time  it  became  a  necessary  branch  of  medical  education, 
and  was  taught  in  schools  and  colleges.*  The  new  force 
thus  brought  into  play  counts  for  a  great  deal  more  than  the 
actual  remedies  which  he  has  bequeathed  to  us,  though  these 
are  of  great  importance.  Among  them  are  preparations  of 
mercury,  lead,  antimony,  sulphur,  blue  vitriol,  iron,  and 
arsenic.  His  so-called  ''  laudanum  "  was  not  opium,  but 
a  compound  of  mercury  or  antimony  with  other  drugs. 

The  physiological  and  pathological  theories  of  Paracelsus 
were  of  course  crude,  and  yet  showed  a  certain  advance  upon 
his  predecessors.  All  bodies,  he  taught,  including  the  human 
frame,  consist  of  three  elements — salt,  sulphur,  and  mercury. 
The  just  equilibrium  of  these  is  health  ;  the  excess  or  defedl 
of  any,  disease.  This  seems  at  first  sight  something  like 
nonsense  ;  but  let  us  examine  a  little  further.  The  names 
of  these  three  elements  were  not  specific,  but  generic  ;  that 
is,  there  were  many  sulphurs,  many  salts,  many  mercuries. 
Salt  represented  the  principle  of  fixity,  sulphur  that  of  com- 
bustibility, and  mercury  that  of  volatility.  When  a  substance 
burns,  vapour  is  given  off,  a  flame  is  seen,  and  ashes  remain. 
Nothing  could  be  more  natural  than  to  conclude  that  the 
substance  was  made  up  of  three  parts, — vapour,  flame,  and 
ash, — or,  a  volatile,  a  combustible,  and  a  fixed  ingredient. 
Excess  of  the  first  in  the  human  body  caused  insanity ;  of 
the  second,  fever ;  of  the  third,  stiffness  of  the  joints,  and 
diseases  accompanied  by  the  deposition  of  calculi,  which 
Paracelsus  generalised  under  the  name  of  tartareous  dis-; 
orders,  from  a  supposed  analogy  with  the  precipitation  of 
tartar  during  vinous  fermentation.  The  vegetable  and 
mineral  worlds  were  subjedl  to  similar  maladies.  Gold  was 
the  only  metal  in  which  the  elements  were  mixed  in  true 

*  Alchemy  muit  be  regarded  not  as  a  mere  medley  of  dreams  and  fables, 
bnt  as  an  early  stage  in  the  history  of  Chemistry,  which  was  no  creation  either 
ot  Bo^ie  or  of  Lavoisier. 
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proportion.  All  others  were  more  or  less  out  of  health,  and 
it  was  theoretically  possible  that  iron  and  copper,  lead  and 
tin,  might  be  ''  cured  **  by  the  alchemist  and  restored  to  their 
pristine  Paradisaical  purity.  Spite  of  the  errors  into  which 
he  was  led,  some  praise  is  due  to  Paracelsus  for  his  appre- 
hension of  the  fadt  that  vital  processes  are  identical  with 
those  which  take  place  in  the  inanimate  world.  **  Igftis  vita^ 
lignum  corpus  " — the  body  is  the  wood,  the  life  is  the  fire- 
was  one  of  his  sayings,  to  which  modern  Physiology  has 
given  a  new  import.  Much  mysticism  enfolded  this  embry- 
onic science.  ''  Digestion,"  said  in  substance  our  professor, 
"  is  presided  over  by  a  spiritual  ruler,  who  lives  in  the 
stomach,  and  is  called  the  Archaeus.  If  he  is  ill  or  out  of 
temper,  dyspepsia  ensues,  so  that  it  is  the  business  of  a  wise 
physician  to  keep  on  good  terms  with  this  gastric  potentate, 
and  to  study  his  tastes  and  necessities.  This  will  in  part 
be  accomplished  by  a  diligent  study  of  the  stars.  Man  has 
an  astral  as  well  as  a  terrestrial  body,  and  all  his  motions 
are  typified  and  prefigured  in  the  skies.  Human  destiny  is 
not  influenced  by  celestial  phenomena,  but  runs  parallel  with 
them,  in  a  kind  of  pre-established  harmony."  According  to 
this  theory,  indeed,  all  Nature  is  literally  alive.  Even  mine- 
rals have  a  feeble  animation,  for  they  grow,  feed,  and  excrete. 
This  may  have  been  simply  a  metaphorical  way  of  describing 
chemical  union  and  decomposition,  which  in  reality  form  an 
essential  fa(5tor  in  that  sum  of  forces  which  we  have  named 
Life.  Fire,  Air,  Earth,  and  Water  are  deposed  from  their 
Aristotelean  position  as  elements,  and  regarded  as  conditions 
of  matter,  under  the  names  of  the  Hot,  the  Cold,  the  Diy^ 
and  the  Moist,— the  cosmic  vitality  peculiar  to  each  being 
allegorised  by  the  invention  of  appropriate  genii,  called 
Salamanders,  Sylphs,  Gnomes,  and  Undines.  That  Para- 
celsus seriously  considered  these  beings  as  other  than  poetic 
fiftions,  typifying  the  universality  of  life,  is  scarcely  pro^ 
bable,  though  he  doubtless  often  amused  his  cynical  and 
world-worn  spirit  by  playing  on  the  credulity  of  both  learned 
and  vulgar.  He  may,  however,  have  believed  to  some  extent 
in  his  docftrine  of  "signatures."  The  form  of  a  natural 
objedt  was  supposed  to  be  an  index  to  its  properties.  For 
instance,  the  venation  of  the  leaves  of  the  lesser  celandine 
was  compared  to  the  venation  of  the  liver,  and  this  fancied 
resemblance  was  taken  as  a  sign  that  the  celandine  must  be 
good  for  jaundice.  The  bright  petals  of  the  little  Euphrasia 
seem  dotted  with  tiny  violet  eyes ;  therefore  the  plant  was 
a  specific  for  ophthalmia,  on  the  principle  of  "  Similia  simi- 
libus  curantur"    It  is  not  necessary  to  point  out  the  fallacy 
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of  speculations  such  as  these,  but  it  may  be  well  to  show 
why  they  are  fallacious.  A  priori  absurdity  has  nothing  to  do 
with  it.  There  is  nothing  especially  ridiculous  in  the  pro- 
position that  things  which  have  the  same  internal  properties 
will  have  a  similar  external  appearance.  Nor  is  it  more  im- 
probable that  a  spiritual  ruler  resides  in  the  stomach  than 
that  such  a  monarch  is  domiciled  in  the  brain.  No  ;  these 
theories  are  inadmissible,  because  they  do  not  fulfil  the  con- 
ditions of  a  sound  scientific  hypothesis,  which  should  ade- 
quately generalise  a  whole  class  of  phenomena, — should  be 
able  to  prove  a  sound  homological  relationship  with  some 
already  demonstrated  law  or  group  of  fadls, — and,  finally, 
should  be  confirmed  by  every  fresh  experiment,  accounting 
for  fa<5ts  discovered  subsequently  to  its  formulation,  and  ena- 
bling us  to  predi(5t  the  path  in  which  future  discoveries  are 
likely  to  be  made.  It  should  explain  the  unknown  by  the 
known,  and  thus  light  the  way  to  future  knowledge.  Here 
Paracelsus  failed ;  and  here,  for  lack  of  material,  he  must 
have  failed,  even  though  his  genius  had  really  equalled  his 
self-confidence.  Yet  he  did  good,  rather  than  harm,  by  fol- 
lowing that  inner  light  which  so  often  led  astray.  The  scope 
of  his  mind  may  best  be  estimated  by  a  study  of  that  sub- 
lime imagination  of  Macrocosmos  and  Microcosmos  to  which 
all  his  leading  ideas  may  be  referred.  *'  Man,"  he  might 
have  said,  "  is  the  Universe*in  miniature.  The  Universe  is 
an  enlarged  edition  of  man.  The  only  true  science  is  there- 
fore the  science  of  the  human  mind  and  body,  and  he  who 
has  literally  obeyed  the  precept  '  Know  Thyself '  has  com- 
prehended the  sum  of  Knowledge.  From  the  rhythmic 
motion  of  his  own  vital  organs  he  can  deduce  the  orbits  of 
the  stars ;  by  the  stars,  again,  he  can  interpret  his  own  fate. 
From  the  ill  health  of  his  body  he  may  learn  the  malady 
which  has  degraded  pure  gold  to  a  baser  metal,  and  may 
even  find  a  cure  for  both  diseases.  The  flowers  of  the  field 
are  his  helpful  kindred.  '  Herbs  gladly  heal  our  flesh,  be- 
cause that  they  Find  their  acquaintance  there.*  *  The  spirit 
of  the  greater  world  responds  to  the  spirit  of  the  lesser 
world,  and  reveals  its  mysteries  with  or  without  the  aid  of 
sense.  Not  every  man  can  hold  this  communion,  which  re- 
quires a  certain  corporeal  and  spiritual  purity ;  but  to  him 
who  has  attained  it,  the  disputations  of  the  schools  and  the 
lore  of  antiquity  are  alike  worthless.   He  may,  indeed,  study 

*  The  anachronism  of  a  quotation  from  George  Herbert  in  an  imaginary 
speech  of  Paracelsus  must  be  pardoned  I  It  is,  of  course,  the  sober  truth  that 
both  veeetable  and  mineral  medicines  **  find  their  acquaintance  "  in  the  bodies 
which  they  heal* 
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Nature ;  but  the  study  of  Nature  will  only  be  the  study  of 
himself." 

Such  are  the  outlines  of  a  system  based  on  that  idea  of 
correlation  between  vital  and  physical  forces  which  fascinated 
the  philosophic  intelleft  long  before  it  could  be  substantiated 
on  scientific  grounds.  We  find  its  foreshadowing  in  the 
Idealism  of  Plato.  The  World,  according  to  him,  is  a  great 
living  Being,  fashioned  by  God  after  the  model  of  the  eternal 
Universe  of  Ideas,  and  endowed  with  a  soul.  In  this  soul 
all  other  beings  participate,  each  in  his  own  degree,  the 
fullest  measure  being  granted  to  man.  He,  indeed,  may 
become  so  noble  and  so  pure  as  to  catch  glimpses  of  those 
immutable  Ideas  to  which  his  life  owes  its  origin.  In  these 
Ideas  is  contained  the  explanation  and  inmost  essence  of 
God,  Man,  and  the  World,  and  to  find  them  is  to*  find  the 
only  true  wisdom.  It  will  be  seen  that  we  have  here  reached 
the  central  fire  of  all  mysticism,  whether  of  Greece,  India, 
or  modern  Christendom ;  but  perhaps  the  fire  may  kindle 
other  lamps  than  that  which  glows  on  the  altar  of  the  Mystic. 
We  may  find  a  positive  basis  of  scientific  faft  for  what 
seems  at  first  sight  a  mere  poetic  imagination.  The  details 
are  mere  metaphors,  but  the  essential  content  may  be  a  germ 
of  pure  truth. 

That  in  studying  external  Nature  we  are  really  studying 
modifications  of  our  own  consciousness  scarcely  requires 
demonstration.  Colours  and  sounds  are  manufaftured  by 
eye  and  ear,  or  rather  by  those  cerebral  centres  with  which 
eye  and  ear  are  in  nervous  continuity ;  and  the  ideas  of 
colour  and  sound  cannot  reside  elsewhere  than  in  the  brain 
which  gave  birth  to  the  corresponding  sensations.  But  eye, 
ear,  and  brain  are  not  separate  from  the  so-called  " external**' 
world.  They  are  constantly  exchanging  with  their  environ- 
ment matter  for  matter,  and  force  for  force.  They  submit 
to  the  same  physical  laws  which  reign  over  inanimate 
Nature.  Gravitation,  heat,  light,  eleftricity,  are  all  at 
work ;  the  laws  of  optics  or  acoustics  apply  just  as  much 
to  the  eye  as  to  the  speftacles,  to  the  ear  as  to  the  tele- 
phone. Yet  more — the  essential  phenomena  of  human 
nutrition  and  development  are  repeated  in  all  other  animals, 
and  even  in  plants.  From  the  lowest  much  may  be  learnt 
which  holds  good  of  the  highest.  Take  the  Amceba.  Is  it 
not  an  exact  homologue  of  the  white  blood-corpuscle  in 
man  ?  Both  are  contradtile,  irritable,  automatic.  Both  can 
feed,  breathe,  and  reproduce  their  kind.  Indeed  the  relation 
of  the  blood-corpuscle,  or  of  any  other  living  cell,  to  man 
well  typifies  man's  relation  lo  the  Macrocosm.     His  body  is 
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the  world  where  myriads  of  tiny  individuals  are  born,  live, 
move  about,  perform  their  various  funcStions,  and  die.  May 
he  not  truly  call  himself  a  Microcosm  ?  Even  the  dodtrine 
of  Reminiscence  or  Intuition  must  find  a  place,  though  a 
humbler  one  than  that  assigned  it  by  Plato  and  Paracelsus. 
It  is  what  we  name  Instindl  or  Hereditary  Aptitude,  and  of 
course  plays  a  great  part  in  all  theories  of  Evolution.  Every 
one  will  now-a-days  admit  that  the  mind  is  not  a  mere  sheet 
of  white  paper,  on  which  the  external  world  writes.  It  is 
rather  a  mould,  into  which  the  external  world  is  poured. 
The  young  of  all  animals — of  man  among  the  rest— come 
into  existence  with  certain  organic  predispositions,  and  can 
perform  certain  aftions  without  being  taught,  and  others 
with  very  little  teaching.  The  mind  grows  in  that  dire(5tion 
in  which  the  organism  is  bent.  Even  abstraft  ideas,  though 
not  actually  innate,  can  be  implanted  in  some  constitutions 
far  more  readily  than  in  others ;  they  come  more  naturally, 
as  we  say,  to  the  "  supreme  Caucasian  mind  "  than  to  the 
African  or  Red  Indian.  Faculties  are  innate,  though  ideas 
are  not ;  and  the  seemingly  instinftive  grasp  of  truth,  which 
is  the  privilege  of  a  few,  may  not  unfitly  be  allegorised  as  a 
diredt  communion  between  the  human  soul  and  the  Anima 
Mundi. 

I  have  now  completed  my  sketch  of  the  merits  and  de- 
merits of  Paracelsus,  who  gave  a  temporaiy  incarnation  to 
thoughts  which  had  descended  from  antiquity,  and  which 
have  since  roamed  about  under  various  shapes  and  titles  till 
they  liave  at  last  transmigrated  into  the  conceptions  of 
modern  science.  The  special  form  with  which  he  endued 
them  has  now  only  an  historical  intereest ;  yet  his  labour 
was  not  lost.  Fa(5ts  must  be  accumulated  ;  but  the  human 
spirit  cannot  live  on  fa<5ts  alone.  If  there  are  not  enough 
to  constitute  the  basis  of  a  scientific  theory,  it  demands,  and 
will  have,  an  unscientific  one.  And  those  who  supply  its 
needs  help  to  maintain  its  vitality.  But  direftly  the  scien- 
tific rationale  becomes  possible,  it  also  becomes  imperative  : 
and  he  who  still  seeks  to  preserve  the  old  unscientific  dogma 
is  a  foe  instead  of  a  friend, — a  poisoner  instead  of  an  almoner ; 
for  bread  he  gives  a  stone, — for  an  egg  he  offers  a  scorpion. 
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II.    THE    BIRTH    AND    EVOLUTION    OF    THE 

SOLAR    SYSTEM. 

Translated  prom  pages  113  to  132  op  "Oedanken" 
(1857,  Philadelphia,  published  by  Thomas). 

By  0.  Rbichbnbach. 

(Concluded  from  page  152.) 

HE  relations  of  the  exterior  system  are  inverse  and 
corresponding  at  the  same  time.  It  separates  by 
staying  behind.  It  is  the  real  central  mass,  the  peri- 
helion, Jupiter  which  projefts.  The  largest  concentration, 
from  wnich  the  others  develop  themselves  centrifugally,  falls 
beyond  the  point  of  gravitation,  which  is  at  7808  r  solar 
distance. 

It  so  corresponds  with  regard  to  mass  planet  A  to  the 
Earth,  Neptune  to  Venus ;  in  reference  to  distance  from 
point  of  gravitation  it  is  the  reverse.  It  corresponds  in  such 
twofold  manner,  but  again  reversed — Uranus,  the  projeftion 
of  A,  to  Mercury ;  planet  B,  the  projeftion  of  Neptune,  to 
Mars.  We  so  have,  as  distances  of  those  planets  from 
their  point  of  gravitation, — 

A    7808  r  XI*  107  X  1*05  =  9050  r. 

Neptune — 

I-2I2  ^ 


Uranus — 

78o8rxi'05 


4012  r. 
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B    7808  rx  1*72  X  1*22  =s  16360. 

We  know  how  the  mass  is  distributed  amongst  the  three 
systems,  and  amongst  the  two  central  parts ;  it  remains  to 
find  its  distribution  in  the  secondary  systems. 

The  mass  of  A  is  of  that  of  Jupiter — 


(1*22  \'         I 
)  = of  the  solar  mass. 
ro2'>/       12.QI1 


1-025/       12,911 
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Neptune  is — 


(1*22  \*  I 

I'l  X  i'05/       14,2 


.^202 

Uranus  projedted  by  A — 

I 


12,911  X  (i"22  X  I'l)*  X  i-05»    24,918 
B  projedted  by  Neptune — 


V       1*05        /       22,729 
Venus  is  of  the  mass  of  Satum — 

,  or jr—  of  the  solar  mass. 

77  X  i*2i*  X  I-025'        413,800 

The  Earth— 

/__r22___\» 

\i'io7  X  i*025/  I        of  the  solar  mass  without 

415,800  "359.5"  the  moon. 

Mars  projected  by  Venus — 

1x1*22*  xi'05*_        I 
415,800x8-8       2,345,112' 

Mercury  projedted  by  the  Earth — 


359,511  X  8-8  X 1-22*  X I-025*    4.943,275* 

Astronomy  gives  these  masses — 

Mercury — r^ •        Venus — • 

^  4,865,751  401,839 

Earth      ...     ...    — — .  Uranus       — 7—. 

359,511  24,605 

Neptune ^    ^>  Earth  with  Moon  — - — . 

^  14,446  355,499 

The  differences  with  my  numbers  are  insignificant.  The 
only  more  considerable  is  with  Mars,  yet  Astronomy  does 
not  pretend  to  give  the  masses  of  the  moonless  planets  with 
precision  :  I  also  do  not  insist  that  the  mass  I  give  for  Mars 
is  exadt.    There  is  a  tertiary  perturbation,  considerable  in 
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proportion  to  the  system — our  Moon ;  planet  A  may  show 
something  similar.  The  Moon  as  mass  does  not  belong  to 
the  Earth:  the  quantity  of  the  latter  was  too  great;  it 
threw  off  the  surplus  which  did  not  reach  its  aim — Mars. 
Mercury,  the  co-planet  of  the  Earth,  thus  probably  also 
obtained  more  mass;  i-i4th  of  the  mass  of  our  moon  it 
ought  to  be. 

This  disturbance,  perceptible  with  Saturn,  is  probably 
connedled  with  the  asteroids.  The  mass  of  them  has  thus 
to  be  equal  to— 

8*8  X  1*22  I 


680*        29,500,000 

of  that  of  the  Sun. 
The  mean  distance  of  Flora  is  471  r;  of  Hygica,  67ir. 

I'22 


680  r  -  (77'3  r  x  2*96) = 456  f = 397  r  x 


i'05 


The  former  is  in  the  mean  little  beyond  that  region,  in  which 
the  inner  projection  might  have  seized  it ;  the  latter  still 
inside  680  r,  not  far  from  the  original  central  planetary  mass. 
Both  are  in  that  region  which  appears  like  empty  at  the  head 
of  the  comet  between  nucleus  and  envelope.  Should  not  a 
number  of  such  asteroids,  2*76  times  less  in  mass,  exist  be- 
tween 3676  r  and  3820  r  distance  ? 

The  mass  of  the  Moon  is  1-87  of  that  of  the  Earth ;  it  is 
1-31,282,500  of  the  Sun,  if  we  add  the  i-i4'87  which  the 
mass  of  Mercury  appeared  larger  than  Enke's  calculation 
made  it  out ;  the  quantity  becomes  1-29,500,000  of  the  solar 
mass :  others  give  the  mass  of  the  Moon  1-8 1  of  that  of  the 
Earth,  which  at  once  gives  1-29,500,000  of  that  of  the  Sun. 
The  diameter  of  our  Moon  is  454  geographical  miles ;  that 
of  the  largest  of  the  planetoids  is  believed  not  to  exceed 
145  miles :  it  would  require  twenty-eight  such  bodies,  of 
equal  density  with  our  Moon,  to  make  up  the  latter. 

I  made  the  mass  of  Mars  1-2,345,112  of  the  Sun.  Astro- 
nomy gives  it  1-2,680,337 :  if  we  deduft  from  the  former 
figure  the  mass  of  our  Moon,  1-29,500,000,  and  the  plus  of 
Mercury  (or  possibly  of  a  lunar  system),  we  get  about  the 
second  figure  (but  even  the  mass  of  the  planetoids  may  be 
considered  a  redudlion  of  the  mass  of  Mars). 

I  return  from  these  problematic  tertiary  relations  to  the 
secondary.  We  found  the  density  of  the  central  parts  to 
agree  with  observation;  the  latter  gives  the  densities: — 
that  of  the  earth,  i*ooo;  the  Sun,  0*252;  Mercury,  1*234; 
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the  central  point  of  gravitation  by  G^  the  interior  one  by  y, 
the  exterior  one  by  g).  The  largest  masses  of  both  systems, 
the  central  and  the  inner  one,  are  between  G  and  y ;  thus 
nothing  is  altered  in  the  sense  of  rotation.  It  is  otherwise 
with  the  exterior  system,  separated  by  remaining  behind  in 
revolution,  whose  outward  larger  portion  moves  more  slowly 
than  the  inner  one,  the  former  being  projedted  by  the  larger 
Jupiter  and  re-attra(5ted  by  the  smaller  Saturn.  The  sepa- 
ration resembles  a  shock  still  in  the  sense  of  translation 
between  G  and  g^  but  between  smaller  masses  matter  will 
revolve  with  a  velocity  corresponding  to  its  position,  but  in 
an  opposite  sense;  A  will  comparatively  stay  behind  in 
elongation  (and  we  may  ask  if  the  result  should  not  be  a 
double  undulatoiy  rotation,  an  access  to  rotate  forward  and 
a  real  backward  rotation  ?)* 

We  thus  have  absolute  forward  rotation  of  g  in  the  sense 
of  general  transport — 

172  X  rioa 

A,  36  ^(i'i02  X  1*05)  =39 ;  Neptune,  36  ^(1*22) =40 ; 
Uranus,  36x(i'i  xi'05)  =  4i'6;  B,  36  x  1*22 =43*6 

revolutions  during  one  revolution  of  the  Sun. 

Doubts  of  the  probability  of  this  development  may  give 
way  before  an  examination  of  the  excentricities  of  orbits. 
They  are — 

Mercury  0*20561  Jupiter  0*048162       Uranus  0*0466108 

Venus...  0*00686  Saturn  0*056150       Neptune  0*0087194 

Earth ...  0*016729  A 0*0038894 

Mars  ...  0*093216  B 0*11366 

Whoever  recoUedts  how  these  bodies  formed  in  groups 
will  recognise  the  relation  with  excentricities,  and  how  the 
points  of  gravitation  and  mean  distances  of  planets  are 
quantities  round  which  they  unroll  centrifugally  and  roll  up 
centripetally. 

We  have  for  the  central  poles — ^Jupiter,  0*04816 ;  Saturn, 
0*05615.    We  have — 

0*05615^/2:22^^,.  U,. ^6 

0*04815     V  1*025 / 

2 

*  This  view  requires  corredlion. — Reich. 
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And— 

i*i67_    I 


2        172 
Ii69'6r-iii6*6f =53r  as  elongation  of  Jupiter. 

-~^g:g-- =5  0*0479  =  excentricity  of  Jupiteri 

Saturn,  2047  r  as  distance,  41  r  as  elongation,  [2*96  as 
development  of  aphelion. 

41  rx  2*96       .  X  •  -^      r  o  ^ 

=  0*0572  =  excentncity  of  Saturn. 

We  pass  on  to  the  interior  system :— 

Earth  0-01672^^         ^„j  ^:ML^v2ZZ  aphelion  direft. 
Venus  o'oo686       ^^'  z  '^ 

Mercury  0-20561  ^^^^^^^ J  ?:??5  =  , .103  perihelion  in-  . 
Mars  ...  0-9321  ^2  '^  [direft. 

Adding  the  excentricities  of  the  corresponding  concentra- 
tions we  have — 

Mars       0*0932 

Venus     o'oo68 


O'lOOO 


Div.  by  2  X  1*025  •••  )o*o48  =  excentricity  of  Jupiter— 

[antipole. 

Earth      0*0167 

Mercury 0*2051 

0*2218 

Div.  by  2*172  X  1*22  )o*o559  =  excentricity  of  Saturn — 

[synpole. 

The  excentricities  of  projeftions  derive  from  their  pro- 
jedtions  :— 

For  Mars. — Excentricity  of  Venus  0*00686  x  8.8  x  i'22'  = 
=  0*0934,  excentricity  of  Mars. 

For    Mercury.  —  Excentricity    of    Earth    o*oi68x8*8x 
X  (1*107  ^  i'025)' =0*200,  excentricity  of  Mercury. 
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We  have,  for  the  exterior  system,  distance  of  A  9050  f , 
and — 

— ^-zf^ — z = 0'00427,  excentricity  of  A. 

9050 X 172 X 1-107 xi'05  ^  ''  ^ 

Distance  of  Neptune,  6447  r : — 

273 .  _ o'oo87,  excentricity  of  Neptune. 

6447  X  (1-107  XI*22) 

Uranus,  excentricity  of  A  0*00427  x  8*8  x  (1-107  x  i'025)'  = 
=  0*0466,  excentricity  of  Uranus. 

B,  excentricity  of  Neptune  0*0087  x  8*8  xi-a2*=o*ii36,  ex- 
centricity of  B. 

Excent.  of  B o'ii36^g>. .  and^^=r22. 

Excent.  of  Uranus.  0*0466  3 

Excent.  of  Neptune  0*0087^^.^^  and.?li?=ro5. 
Excent.  of  A 0*0042  2 

Excent.  of  A...     ...  0*00427 

Excent.  of  Uranus.  0*04661 

2 )  0*05088 
0*02544 


0*02544  X  1*72  X  i*io7=o'048,  excent.^ 

[of  Jupiter. 
Excent.  of  Ne.ptune  0*0087 
Excent.  of  B 0*1136 

2  X  1-05 )  0*058  =  excentricity  of  Saturn. 

The  excentricity  of  Jupiter  now  increases,  of  Saturn  de- 
creases, of  Venus  and  Earth  decreases,  of  Mercury  and 
Mars  increases,  of  Uranus  and  B  decreases,  of  Neptune  and 
A  increases. 


In  the  original,  and  in  "  Two  Planets  "  I  then  go  on  to 
the  other  elements,  the  adlual  position  of  the  latter  planets 
included ;  to  the  lunar  systems,  where  some  revision  is 
required ;  and  to  the  own  motion  of  the  solar  system,  cor- 
rected in  "  Two  Planets." 

Having,  since  the  publication  of  the  above,  shown  the 
connection  of  planetaiy  excentricities  with  the  proportions 
of  their  solid  and  fluid  masses,  and  the  general  intimate 
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reciprocity  of  all  solar  with  all  planetary  phenomena,  the 
interchange  of  matter  between  the  bodies  of  the  system 
cannot  be  questioned ;  and  I  may  some  day  ask  your  per- 
mission, Mr.  Editor,  to  speak  about  its  manner  in  the 
"  Journal  of  Science." 


III.    CHARLES  DARWIN:    HIS  BIOGRAPHERS 

AND    HIS   TRADUCER.* 

HE  discussion  of  these  brief  but  important  and  appre- 
ciative sketches  of  Charles  Darwin,  as  a  geologist,  a 
botanist,  a  zoologist,  a  psychologist,  and  as  a  man,  is 
rendered  the  more  seasonable  by  a  singular  incident.  A 
voice  has  been  raised  against  the  great  naturalist  from  an 
unexpected  quarter.  One  Henry  G.  Atkinson  has  seen  fit 
to  write  and  to  publish  these  words : — "  Carlyle  says  truly, 
*  A  good  sort  of  man  is  this  Darwin,  and  well-meaning,  but 
with  very  little  intellect.*  "  (1)  Again  : — "  All  agree  that  his 
[Darwin's]  introducing  a  Creator  to  breathe  the  breath  of 
life  into  the  first  form  was  mere  subterfuge.  Carlyle  says 
that  the  three  Darwins — grandfather,  father,  and  Charles — 
were  Atheists  ;  and  as  he  knew  them  all,  his  statement  may 
be  taken  as  thoroughly  reliable." 

To  adjudicate  on  the  religious  orthodoxy  or  heterodoxy  of 
scientific  men  is  certainly  not,  under  any  ordinary  circum- 
stances, our  duty ;  but  the  imputation  of  Atheism  is  here 
mixed  up  with  a  charge  of  dishonesty,  and  with  such  an 
amazingly  impertinent  attempt  to  disparage  Darwin  intel- 
lectually, that  we  feel  bound  to  exhibit  the  accuser  and  his 
witness  in  their  true  colours. 

We  ask,  firstly.  Did  Carlyle  really  and  truly  commit  him- 
self to  the  utterances  which  are  here  ascribed  to  him,  and 
especially  did  he  lay  claim  to  a  personal  knowledge  of  the 
three  Darwins  ?  If  so,  he  was  guilty  of  a  grave  departure 
from  the  truth.  It  is  known  that  he  was  born  in  1795,  at 
Ecclefechan,  where  he  spent  his  childhood.     It  is  equally 

*  Charles  Darwin.    Memorial  Notices  reprinted  from  Nature.    London: 
Macmillan  and  Co. 
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well  known  that  Erasmus  Darwin  died  in  1802,  at  Litch- 
field.   There  is,  as  a  correspondent  tells  us,  no  tittle  of 
evidence  that  the  two  ever  came  within  a  hundred  miles  of 
each  other ;  and  there  is  further  no  shadow  of  likelihood 
that,  had  they  met,  the  old  physician  would  have  expounded 
his  theological  views  to  a  peasant  child  under  seven  years 
of  age,  or  that  the  latter,  had  he  done  so,  would  have  at- 
tended to  or  understood  the  ledlure.    If  Carlyle  cannot  claim 
a  personal  knowledge  of  the  elder  Darwin,  but  judged  merely 
from  common  report  or  from  published  documents,  his  state- 
ment is,  as  we  shall  see,  not  *'  thoroughly  reliable,"  or,  in 
English,  trustworthy.     It  is,  however,  conjedlured  by  some 
that  the  charges  brought  against  the  Darwins  may  be  traced 
to  an  apocryphal  or  pseudo-Carlylean  letter  which  appeared 
in  a  Scottish  provincial  journal,  and  which  seems  to  have 
been  widely  reproduced  as  if  genuine.     Be  this  as  it  may, 
Mr.  Henry  G.  Atkinson  has  shown  culpable  levity  and  in- 
discretion in  adopting  and  repeating  such  assertions  without 
due  inquiry  into  their  evidences.     Had   he   examined  the 
works  of  Erasmus  Darwin  he  would  have  discovered — e.g., 
in  the  "  Phytologia,"  written  only  three  years  before  the 
author's  death — ample  disproof  of  the  charge  of  Atheism. 
This  book  bears  as  a  motto  on  its  title-page  the  following 
line  from  the  "  Ordo  Naturae  "  of  Linn6  : — "  Suadent  hcec 
Creatoris  leges  a  simplicibus  ad  composita."  On  reading  through 
the  work  Mr,  Atkinson  would  have  found  not  merely  a  total 
absence  of  any  denial  of  the  existence  of  God,  either  explicit 
or  by  inuendo,  but  he  could  scarcely  have  overlooked  such 
passages  as  the  following  : — "  Great  God  of  Justice  !  grant 
that  it  [sugar]  may  soon  be  cultivated  only  by  the  hands  of 
freedom,  and  may  thence  give  happiness  to  the  labourer  as 
well  as  to  the  merchant  and  the  consumer'*  (p.  77).     Or — 
**  Surely  this  must  be  called  a  wise  provision  of  the  Author 
of  Nature,  as  by  these  means  innumerable  animals  enjoy 
life  and  pleasure  without  producing  pain  to  others.    There 
is  another  source  of  nutriment  provided  for  young  animals 
which  still  further  evinces  the  benevolence  of  the  Author  of 
Nature,  and  that  is  the  milk  furnished  by  the  mother  to  her 
offspring :  by  this  beautiful  contrivance  the  mother  acquires 
pleasure  in  parting  with  a  nutritious  fluid,  and  the  offspring 
in  receiving  it "  (p.  82).    Or  the  following  : — "Thirdly,  there 
should  be  no  burial-places  in  churches  or  in  churchyards, 
where  the  monuments  of  departed  sinners  should  shoulder 
God's  altar,  pollute  His  holy  places  with  dead  men's  bones, 
and  produce  by  putrid  exhalations  contagious  diseases  among 
those  who  frequent  His  worship  "  (p.  242).    Or,  lastly : — 
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*'  We  acquire  the  sublime  and  interesting  idea  that  all  the 
calcareous  mountains  of  the  world  are  monuments  of  the 
past  felicity  of  organised  Nature,  and  consequently  of  the 
benevolence  of  the  Deity  "  (p.  560).  Whether  these  pas- 
sagesy  to  which  many  more  might  easily  be  added  from  the 
other  works  of  Erasmus,  do  not  outweigh  the  statement  of 
Carlyle,  even  if  not  a  forgery,  we  cheerfully  leave  to  the 
judgment  of  our  readers. 

Turn  we  next  to  Dr.  Robert  Darwin,  the  father  of  Charles. 
This  gentleman  was  admittedly  for  many  years  the  contem- 
porary of  Carlyle.     It  is  perfecftly  possible  that  they  may 
have  met,  and  even — though  we  have  no  evidence  to  that 
efifeft — that  some  degree  of  intimacy  may  have  existed  be- 
tween them.     But  there  is  no  collateral  evidence  in  support 
of  the  alleged  Atheism  of  Robert  Darwin.     The  mere  word 
of  Thomas  Carlyle  can  count  for  very  little,  for  though  he 
might  not  consciously  and  knowingly  promulgate  falsehood 
he  was  essentially  a  self-deceiver.   Though  far  from  orthodox 
himself,  and  at  one  time  regarded  by  the  religious  world  as 
an  arch-infidel,  he  had  an  intense  hatred  of  Atheism  and 
"  Materialism,"  and  was  apt  to  suspedt  their  presence  where 
non-existent.     In  opposition  to  his  alleged  testimony,  it  is  a 
known  fadl  that  Robert  Darwin  was  a  member  of  a  Unitarian 
congregation  at  Shrewsbury.     He  further,  as  may  be  learnt 
from  the  little  work  before  us,  destined  his  illustrious  son  for 
the  Church.     With  this  view  Charles  was  sent  to  the  Uni- 
versity of  Cambridge,  where  he  graduated  as  B.A.  in  1831, 
and  as  M.A.  in  1837.     Nay,  even  in  1838,  when  he  was 
about  setting  out  on  his  memorable  voyage,  his  father  hesi- 
tated, fearing  lest  it  might  "  unsettle  him  for  the  Church." 
We  can  scarcely  imagine  an  avowed  Atheist  seeking,  during 
the  term  of  more  than  seven  years,  to  devote  his  son  to  a 
clerical  career.     Here  also,  as  in  the  case  of  Erasmus,  we 
are  forced  to  conclude  that  Carlyle's  evidence,  as  given  by 
Mr.  H.  G.  Atkinson,  is,  if  authentic,  untrustworthy. 

Charles  Darwin  and  Thomas  Carlyle  were  of  course  con- 
temporaries for  upwards  of  threescore  years.  Their  respective 
places  of  abode  were,  since  1842,  not  very  far  apart.  The 
"  philosopher  of  flatulence  and  acid  indigestion,"  as  Carlyle 
has  been  happily  named,  was  well  acquainted  with  a  brother 
of  Darwin's,  and  may  consequently  have  met  with  the  great 
**  Reformator  "  of  Natural  History.  But  between  two  cha- 
ra(5lers  of  such  world-wide  difference  there  could  be  little 
sympathy.  Hence,  without  such  full  proof  as  would  satisfy 
a  court  of  justice,  we  must  decline  to  believe  that  Darwin 
would  make  a  confidant  of  Carlyle. 
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We  must  protest  against  the  assertion — "  Ail  agree  that 
his  introducing  a  Creator  to  breathe  the  breath  of  life  into 
the  first  form  was  mere  subterfuge."  All  do  not  so  agree  1 
Few  of  those  who  have  studied  Darwin  fairly  and  faithfully 
in  his  works — fewer  still  of  the  more  fortunate  circle  who 
have  enjoyed  his  personal  intimacy — will  be  ready  to  accuse 
him  of  a  '*  subterfuge.''  A  chivalrous  devotion  to  truth, 
quite  independent  of  its  possible  bearings  upon  his  theories, 
his  reputation,  or  his  interests,  was  one  of  the  most  strongly 
marked  features  of  his  charadter.  Whether  in  the  latter 
part  of  his  life  he  adopted  atheistic  opinions — as  is  asserted 
by  Prof.  Haeckel,  Dr.  Aveling,  and  others  both  among  his 
admirers  and  his  enemies — is  not  here  the  question.  But 
that  he  wrote  the  memorable  concluding  passage  of  the 
*'  Origin  of  Species  "  in  good  faith  we  shall  uphold  until  we 
meet  with  very  decisive  evidence  to  the  contrary. 

The.  joint  verdidl  of  Thomas  Carlyle  and  of  Mr.  Henry 
George  Atkinson,  that  Darwin  was  a  man  of  *'  very  little 
intelledt,"  is  too  ridiculous  for  formal  examination,  and  will 
be  endorsed  only  by  those  who  cherish  the  well-known  aspi- 
ration of  Dogberry.  To  give  a  new  impulse  and  a  new 
dire£lion  to  every  department  of  Organic  Science,  to  breathe 
into  research  a  new  spirit,  a  veritable  breath  of  life,  must  be 
recognised  as  a  very  different  task  from  writing  essays  and 
histories,  in  however  striking  or  grotesque  language. 

It  is  common  for  the  religious  world  to  infer  that  every 
atheist,  everyone  who  can  be  included  under  the  ill-defined 
classes  of  ^'  infidels  "  and  *'  skeptics,"  must  of  necessity  be 
Evolutionists  and  admirers  of  Darwin.  Let  them  remember 
that  Auguste  Comte,  and  his  followers  the  '*  Positivists," 
with  perhaps  the  single  exception  of  the  late  George  Henry 
Lewes,  are  decidedly  hostile  to  Evolution.  And  here  we 
find  a  most  contemptuous  estimate  of  Darwin  formed  by 
such  heresiarchs  as  Carlyle  and  Mr.  H.  G.  Atkinson. 

But  enough  of  these  worthies :  let  us  turn  to  a  more 
pleasing  task,  and  examine  the  judgment  pronounced  upon 
our  great  naturalist  by  competent  authorities — his  friends 
and  fellow-workers. 

Prof.  Huxley,  in  his  "  Introdudlory  Notice,"  appreciative 
as  it  is,  and  breathing  a  noble  affedtion  for  the  Departed, 
contains  one  unfortunate  passage  to  the  effedt  that  "  One 
could  not  converse  with  Darwin  without  being  reminded  of 
Socrates."  Perhaps  had  Prof.  Huxley  ever  conversed  with 
Socrates  he  would  not  have  ventured  on  this  comparison. 
The  vast  difference  between  the  two  was  explained  in  the 
''  Journal  of  Science  "  for  June  last. 
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We  come  to  the  sketch  of  Darwin's  charadter  and  life  as 
furnished  by  Mr.  G.  J.  Romanes.  Here  we  find  a  full  and 
just  tribute  paid  at  once  to  the  wonderful  intelledl,  and, 
what  the  writer  ranks  as  **  no  less  great,  or  even  greater/' 
the  charadler  of  the  man.  He  proclaims  it  as  his  first  duty 
**  to  render  some  idea,  not  of  what  Darwin  did,  but  of  what 
he  was."  It  is  impossible  for  us  to  reproduce  the  portrait 
of  Darwin  as  here  drawn  with  equal  truth  and  beauty.  We 
read  that  "  in  him  the  man  of  Science  and  the  philosopher 
were  subordinate  to  the  gentleman.  His  courteous  consi- 
deration of  others,  which  went  far  beyond  anything  that  the 
ordinary  usages  of  society  require,  was  similarly  prompted 
by  his  mere  spontaneous  instinct  of  benevolence.  •  •  •  No 
man  ever  passed  away  leaving  behind  him  a  greater  void  of 
enmity,  or  a  depth  of  adoring  friendship  more  profound." 

All  this  is  true,  and  we  are  happy  to  find  it  thus  distinctly 
recorded.  But  wherefore  ?  For  in  one  sense  it  must  be 
admitted,  as  Buckle  insisted,  that  what  a  man  is  is  of  far 
less  general  and  permanent  importance  than  what  he  does. 
Charadter  is  soon  forgotten;  but  performances,  works, 
achievements,  whether  in  the  inner  or  the  outer  sphere,  are 
the  property  of  the  world  for  ever.  But  the  beauty  and  the 
grandeur  of  Darwin's  charadler,  and  the  happiness  of  his 
life,  are  precious  as  affording  the  best  answer  to  that  new 
school  of  Ethicists  who  pronounce  Science  hostile  to  happi- 
ness and  morality.  Such  persons  will  find  that,  whilst  in 
Darwin  incessant  intelledtual  adlivity  crowded  out  moral 
evil  and  superseded  the  necessity  for  a  ''  struggle  with 
temptation,"  he  did  not  *' freeze  and  harden,"  and  his 
'*  natural  affedtions  "  did  not  **  vanish." 

Darwin  was  first  sent,  in  1825,  to  the  University  of  Edin- 
burgh, then  in  the  zenith  of  its  reputation  as  a  medical 
school.  Here,  it  appears,  he  studied  under  Prof.  Jameson, 
F.R.S.  L.  and  E.,  F.L.S.,  F.G.S.,  M.R.I.A.,  F.A.S., 
F.W.S.,  and  F.H.S.  (Edinburgh),  Regius  Professor  of 
Natural  History,  Ledlurer  on  Mineralogy  and  Keeper  of  the 
Museum  in  the  University  of  Edinburgh,  and  Editor  of  the 
"  Edinburgh  New  Philosophical  Journal."  Under  this  gen- 
tleman of  forty-three  titles,  who  was  severely  but  not  unjustly 
scourged  by  Waterton,  Darwin  "  does  not  seem  to  have  pro- 
fited at  all  by  whatever  instrudlion  he  received  ;  for  not  only 
did  it  fail  to  awaken  in  him  any  special  love  for  Natural 
History,  but  even  seems  to  have  had  the  contrary  effedl.'* 
This  was,  for  him  and  for  Science,  a  most  fortunate  escape. 
Had  he,  at  the  plastic  age  of  seventeen  or  eighteen,  attached 
himself  to  Jameson,  he  might  have  become  a  normal  high 
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and  dry  "  Brodgelehrter,"  zealously  discussing  "  good  "  and 
''  bad  "  species  and  studying  Biology  from  ill-stuffed  speci- 
mens, but  never  the  great  re-creator  of  Natural  History. 
To  awaken  the  sacred  thirst  for  truth  in  the  mind  of  young 
Darwin  was  reserved  for  a  man  far  greater  than  Jameson, 
though  less  pretentious — Prof.  Henslow,  of  Cambridge. 

We  are  here  naturally  led  to  the  question  of  precocity. 
Did  Darwin,  like  so  many  other  naturalists,  show  in  boyhood 
a  disposition  to  colledl  and  study  inse<5ls,  plants,  or  other 
specimens  ?  Here  Mr.  Romanes  gives  an  uncertain  sound. 
He  writes  : — "  As  he  [Darwin]  used  himself  to  say  before 
he  knew  Prof.  Henslow,  the  only  objefts  of  Natural  History 
for  which  he  cared  were  foxes  and  partridges.  But  owing 
to  the  impulse  which  he  derived  from  the  field  excursions  of 
the  Henslow  class  he  became  while  at  Cambridge  an  ardent 
colledlor,  especially  in  the  region  of  Entomology."  Else- 
where, however,  Mr.  Romanes  quotes  a  letter  of  Darwin's, 
in  which  the  latter  says — "  I  went  to  Cambridge  early  in  the 
year  1828,  and  soon  became  acquainted,  through  some  of 
my  brother  entomologists,  with  Prof.  Henslow  ;  for  all  who 
cared  for  any  branch  of  Natural  History  were  equally  en- 
couraged by  him.'*  Here,  then,  we  have  distinft  evidence 
that  Darwin  was  already  an  entomologist  prior  to  his  ac- 
quaintance with  Prof.  Henslow.  But  we  need  merely  read 
the  whole  of  the  letter  referred  to  in  order  to  find  that  Prof. 
Henslow  exerted  upon  him  a  most  powerful  and  salutary 
influence.  The  friendship  which  sprung  up  between  them 
was  indeed  broken  off  only  by  death.  It  was  upon  Henslow's 
advice  that  he  seized  the  opportunity  of  joining  the  surveying 
voyage  of  the  Beagle. 

Three  perils  were  thus  overpast.  He  had  escaped  be- 
coming a  routine  naturalist  of  the  Old  School,  a  pradlising 
physician,  or  a  country  clergyman,  carrying  on  the  study  of 
Entomology  as  a  recreation.  Another  danger  which  he 
would  have  encountered  in  our  days  was  non-existent.  He 
never  "  passed  "  or  "  prepared  for  "  an  examination  in  any 
department  of  Natural  History.  He  learned  simply  in  order 
to  know,  and  the  result  was  great  accordingly. 

The  account  of  Darwin's  work  in  Geology — or,  as  it  would 
perhaps  be  better  expressed,  his  influence  upon  Geology — is 
furnished  by  no  less  an  authority  than  the  Direflor- General 
of  the  Geological  Survey,  Dr.  Archibald  Geikie,  F.R.S. 
He  lays  emphasis  on  the  fadl  that  Darwin's  discoveries,!  f 
fatal  to  catastrophism,  are  far  from  supporting  uniformitari- 
anism.  *'  That  the  present  must  be  taken  as  a  guide  to  the 
past  has  been  more  fearlessly  asserted  than  ever.    And  yet 
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it  has  been  recognised  that  the  present  differs  widely  from 
the  past ;  that  there  has  been  a  progress  everywhere ;  that 
Evolution,  and  not  Uniformity,  has  been  the  law  by  which 
geological  evidence  has  been  governed.**  If  not  the  first  to 
recognise  the  incompleteness  of  the  geological  record,  he 
first  convinced  the  world  of  its  necessarily  fragmentary  cha- 
ra<5ter.  He  showed  the  fallacious  nature  of  the  assumption 
that  the  stages  of  the  record  **  were  sharply  marked  off  by 
the  first  appearance  and  final  disappearance  of  certain  spe- 
cies." He  first  suggested  that  the  geographical  distribution 
of  animals  and  plants  throws  a  light  on  the  changes  of  land 
and  sea.  How  fruitful  this  hint  has  proved  is  universally 
known. 

As  a  botanist  Darwin's  work  is  estimated  by  Mr.  W.  T. 
Dyer,  F.R.S.,  Assistant- Diredlor  of  the  Kew  Gardens. 
Here,  too,  the  indiredl  effedl  of  the  Doftrine  of  Develop- 
ment must  be  pronounced  more  weighty  than  the  dire<5l 
results  of  Darwin's  own  contributions.  But  though  he  al- 
ways disclaimed  the  right  to  be  regarded  as  a  botanical  spe- 
cialist, Mr.  Dyer  rightly  says  that  each  of  his  botanical 
investigations,  taken  on  its  own  merits,  would  alone  have 
made  the  reputation  of  any  ordinary  botanist.  He  detedled, 
analysed,  and  interpreted  phenomena  which  the  professed 
botanical  world  had  for  the  most  part  overlooked.  We  need 
merely  refer  to  his  studies  on  circumnutation,  on  the  frufti- 
fication  of  orchids,  on  hybridism,  and  on  the  distribution  of 
plants.  Particular  attention  is  called  here  to  the  warm  en- 
thusiasm, the  passionate  joy  in  Nature  which  he  shared 
with  Linnaeus  and  Humboldt,  and  which  he  complains  is 
wanting  in  the  narrower  being  of  some  of  our  more  recent 
naturalists. 

Darwin's  greatness  is,  however,  most  fully  shown  in  his 
work  on  Zoology.  Mr.  Romanes  well  says  **  He  was  able 
to  appreciate  and  successfully  to  cultivate  every  department 
of  biological  research, — whether  morphological,  physiolo- 
gical, systematic,  descriptive,  or  statistical, — and  at  the 
same  time  to  rise  above  the  minutia  of  these  various  branches 
to  take  those  commanding  views  of  the  whole  range  of 
Nature  and  natural  science  which  have  produced  so  enor- 
mous a  change  in  our  means  of  knowledge  and  our  modes 
of  thought.  No  labourer  in  the  field  of  Science  has  ever 
plodded  more  patiently  through  masses  of  small  detail ;  no 
master-mind  on  the  highest  elevation  of  philosophy  has  ever 
grasped  more  world-transforming  truth." 

Darwin's  elaborate  monograph  on  ihe Cirripedia  is  referred 
to  as  proof  that  had  he  confined  himself  to  morphology  he 
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would  have  been  unsurpassed  in  that  speciality,  and  as  proof 
that  he  was  not  the  amateur  which  certain  French  official 
savans  rashly  pronounced  him.  But  Mr.  Romanes  adds  that 
it  would  have  been  a  calamity  in  the  history  of  our  race  if 
Charles  Darwin  had  been  tempted  to  become  a  comparative 
anatomist.  Such  work  he  did  well  to  leave  to  men  who, 
though  great,  are  still  far  his  inferiors. 

Mr.  Romanes  sums  up  this  part  of  the  subje(5t  by  quoting 
the  conclusion  of  the  "  Origin  of  Species,"  which  does  not 
seem,  to  him,  a  subterfuge. 

The  last  sedtion  of  the  little  work,  from  the  same  pen, 
views  Darwin  as  a  psychologist.  In  this  department  his 
diredl  contributions  are  limited  to  one  chapter  in  the  "Origin 
of  Species,"  three  chapters  in  the  *'  Descent  of  Man,"  and 
a  short  paper  on  the  development  of  infantile  intelligence. 
Moreover,  he  was  indififerent  to  the  verbal  subtleties  of  the 
official  psychologists  who  approach  this  subjedt  from  a  meta- 
physical side.  Hence  by  them  he  was  regarded  at  first  as  a 
presumptuous  outsider.  Nevertheless  he  shook  their  science 
to  its  base,  and  left  them  humbler,  and  we  would  fain  hope 
wiser,  men. 

In  drawing  to  a  close  Mr.  Romanes  expresses  a  "  regret 
that  the  ill  health  which  led  to  his  seclusion  prevented  the 
extraordinary  beauty  of  his  character  from  being  more  gene- 
rally known  by  personal  intercourse."  We  regret  that  he 
was,  ever  since  his  voyage  in  the  Beagle,  a  sufferer.  At  the 
same  time  we  cannot  help  suspefting  that  these  very  suffer- 
ings and  the  seclusion  which  they  occasioned  were  not  un- 
mixed evils.  A  wider  range  of  personal  acquaintance  might 
have  distradled  him  from  his  grand  life-task,  and  perhaps 
have  even  led  him  to  waste  his  time  and  his  energies  in  work 
for  which  inferior  minds  are  quite  competent. 

What  is  wanting  in  the  work  before  us  is  a  general  esti- 
mate of  Darwin's  influence,  not  in  this  or  the  other  branch 
of  Science,  but  upon  the  whole  horizon  of  human  thought. 
This  task,  perhaps,  may  advantageously  be  postponed  till 
the  seeds  sown  by  him  and  his  disciples  shall  have  sprung 
up  and  borne  fruit. 
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IV.    AN    UNWELCOME    TRUTH. 
By  An  Old  Technologist. 

OT  very  long  ago  the  farmer  was  told  by  eminent 
agricultural  chemists  that  he  ought  to  know  at  all 
times  what  quantity  of  plant-food  existed  in  his 
fields,  so  that  he  might  at  once  see  how  much  and  what 
kind  of  manure  need  be  added  to  meet  the  requirements  of 
any  crop  intended  to  be  planted.  It  was  laid  down  that  if 
the  soils  were  carefully  analysed  at  the  outseti  and  if  the 
weight  and  composition  of  the  m&nures  employed  were 
added,  and,  on  the  other  hand,  the  weight  and  composition 
of  the  crops  taken  from  the  fields  year  by  year,  a  balance 
might  be  struck  at  the  end  of  any  season,  showing  how  much 
combined  nitrogen,  phosphoric  acid,  potash,  &c.,  remained 
on  the  soil.  The  whole  afTair  had  about  it  an  appearance 
of  beautiful  simplicity.  It  was  of  course  admitted  that  fer- 
tilising matters  present  in  a  soluble  condition  might  be 
washed  away  in  the  drainage  in  a  wet  season.  No  one 
would  have  attempted  to  deny  that  ammonia,  if  present  in 
the  free  state,  or  if  combined  with  carbonic  acid,  must  to 
some  extent  escape  into  the  air.  And  it  was  also  no  secret 
that  not  all  the  mineral  plant-food  found  in  the  soil,  on 
chemical  analysis,  was  present  in  an  available  condition. 
But  the  extent  and  importance  of  these  drawbacks  have 
only  quite  recently  been  placed  before  all  concerned  in  a 
distindl  light. 

It  is  only  just  to  say  that  the  results  reached  are  un- 
pleasant and  unwelcome.  Still  nothing  can  be  gained  by 
ignoring  faAs,  especially  when  they  affedl  the  entire  popu- 
lation of  all  civilised  countries. 

It  has  been  established,  by  the  researches  of  M.  P.  P. 
Deh^rain,  that — at  least  as  far  as  combined  nitrogen  is  con- 
cerned— the  amount  of  plant-food  removed  from  arable  land 
by  the  crops  is  neither  the  whole,  nor  in  ^ many  cases  the 
greater  part  of  the  yearly  loss.  Given  the  original  analysis 
of  the  soil,  the  weight  and  analysis  of  the  manures  added 
and  of  the  harvests  taken  away,  we  cannot  find  the  amount 
of  plant-food  remaining.  An  important  fadlor  has  been  left 
out  of  the  account. 

M.  Deh^rain  began,  in  the  year  1875,  a  series  of  experi- 
ments at  the  Agricultural  Station  at  Grignon.    The  soil  of 
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a  field  was,  to  begin  with,  thoroughly  analysed.  The  field 
was  then  divided  into  plots ;  certain  of  these  were  plenti- 
fully dressed  with  farmyard  manure,  others  with  sulphate  of 
ammonia  or  soda  saltpetre,  whilst  others,  again,  remained 
unmanured.  All  these  three  kinds  of  plots  were  planted 
with  maize  and  potatoes  for  seven  years  in  succession,  and 
at  the  end  of  the  last  season  the  results  were  made  known. 
In  what  state  was  the  soil  of  these  experimental  plots  ? 

Had  this  question  been  submitted  to  an  agricultural  che- 
mist of  the  year  1850,  he  would  doubtless  have  replied  that 
the  unmanured  portions  of  land  would  be  found  decidedly 
impoverished,  whilst  the  manured  portions  would — at  least 
as  far  as  combined  nitrogen  is  concerned — have  become  no 
poorer,  or,  if  the  supply  had  been  sufficiently  plentiful,  might 
even  have  been  enriched.  As  early  as  1878  it  was  found 
that  the  loss  to  the  soil  was  very  much  greater  than  would 
follow  from  the  combined  nitrogen  carried  away  in  the  crops. 
Not  merely  the  unmanured  plots,  but  those  which  had  re- 
ceived sulphate  of  ammonia  and  soda  saltpetre  were  found 
distinctly  impoverished.  Those  plots,  on  the  other  hand, 
which  had  been  dressed  with  farmyard  manure  had  grown 
somewhat  richer.  But  it  must  be  distindlly  understood  that 
they  also  had  not  retained  the  entire  supply  of  nitrogen  over 
and  above  that  consumed  by  the  crop.  Hence  it  would  ap- 
pear that  if  nitrogen  is  supplied  to  the  land  in  a  readily 
soluble  form,  as  in  the  salts  above  mentioned,  a  very  consi- 
derable proportion  is  lost.  It  dissolves  in  the  rain-water, 
soaks  down  into  the  drains,  and  passes  away  into  the  rivers. 

But  M.  Deh6rain  draws  from  his  experiments  a  further 
conclusion — the  more  plentiful  the  manuring  the  greater  is 
the  loss.  This  appears  from  the  fadt  that  from  1878  to  1881 
the  cultivation  of  maize  was  continued,  but  wheat  was  grown 
instead  of  potatoes,  and  the  supply  of  manures  was  brought 
to  an  end.  The  crops  were  weighed  yearly  as  before,  and 
the  soil  was  analysed  in  the  year  1881.  A  loss  of  combined 
nitrogen  was  still  apparent,  greater  in  quantity  than  that 
consumed  by  and  carried  off  in  the  crops.  But  the  yearly 
loss  was  smaller  than  it  had  been  during  the  years  of  copious 
manuring. 

A  third  point  which  became  apparent,  though  perfedlly  in 
accordance  with  known  chemical  laws,  is  equally  unwel- 
come. These  losses  of  nitrogen  ceased  when  the  land  was 
no  longer  subjeft  to  yearly  cultivation,  but  was  converted 
into  an  artificial  meadow.  From  1875  to  1879  a  series  of 
plots  had  been  yearly  planted  with  beets,  and  in  the  last 
year  the  soil,  on  analysis,  was  found  to  be  impoverished  to 
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a  noteworthy  degree.  Then  sainfoin  was  substituted  for  the 
beets,  and,  although  no  manure  was  given  and  three  good 
crops  were  taken  off,  the  soil  was  found  in  1881  to  be  not 
only  not  impoverished,  but  slightly  enriched. 

M.  Deh6rain  infers  that  the  method  of  cultivation  adopted 
has  a  greater  influence  upon  the  richness  of  the  soil  than 
the  manure  supplied  and  the  crops  taken  away.  The  expe- 
riments condudled  at  Grignon  lead  to  this  significant  result 
— arable  land  in  constant,  regular  cultivation,  cannot  be  en- 
riched by  large  applications  of  soluble  manures.  The 
improvement  which  is  produced  by  farmyard  manure — and 
consequently  by  other  less  readily  soluble  manurial  matters, 
such  as  fish,  dried  blood,  powdered  horns  and  hoofs — is  but 
transitory,  and  soon  disappears  if  the  soil  is  broken  up  and 
disturbed  every  year  by  the  work  of  the  plough.  If  the  soil 
is  left  undisturbed  it  does  not  become  impoverished,  although 
yielding  abundant  crops. 

These  fadts  not  merely  agree  with  the  results  of  other  in- 
vestigators,— I  may  especially  mention  Messrs.  Lawes  and 
Gilbert, — but  are  readily  intelligible  if  we  consider  the  effefts 
of  cultivation.  The  more  the  soil  is  broken  up  by  the  plough 
or  the  spade,  the  more  pervious  it  becomes  to  air  and  water. 
In  consequence  nitrogenous  bodies  are  quickly  decomposed, 
and  their  nitrogen,  under  the  oxidising  adtion  of  the  air, 
assumes  the  state  of  nitrates.  These  nitrates,  being  readily 
soluble,  are  dissolved  by  every  shower  of  rain,  and  carried 
away  as  already  explained. 

This  view  of  the  case  is  simply  alarming,  and  necessitates 
the  question — How  can  a  progressive  deterioration  of  the 
soil,  leading  to  ultimate  sterility,  be  avoided  or  retarded  ? 

The  circumstance  which  M.  Deh6rain  mentions,  that  the 
impoverishment  of  the  soil  is  arrrested  if  it  is  let  alone,  is, 
as  a  consolation,  perfedtly  nugatory.  The  crops  of  which 
human  food  consists — at  least  in  all  the  colder  parts  of  the 
earth — are  annual,  and  require  a  yearly  ploughing.  I  need 
only  mention  all  the  kinds  of  corn,  potatoes  and  other  escu- 
lent roots,  and  the  leguminous  plants  and  herbs  of  the 
cabbage  tribe.  We  cannot  subsist  upon  the  produce  of 
orchards,  both  because  of  its  precarious  nature,  and  because 
during  a  great  part  of  the  year  it  necessarily  fails  us. 

Pasturage  and  meadows,  natural  or  artificial,  do  not  meet 
the  difiiculty.  A  scanty  population  may  indeed  be  supported 
on  meat,  milk,  and  other  animal  products ;  but  as  a  country 
becomes  more  civilised  and  more  densely  inhabited,  the 
relative  number  of  cattle  and  sheep  necessarily  decreases, 
and  the  people  are  more  and  more  driven  to  a  vegetable 
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diet.  Without  at  all  adopting  the  extreme  views  of  the  so- 
called  dietetic  reformers,  I  must  recognise  that  a  progressive 
disuse  of  animal  food  is  going  on  in  most  civilised  countries. 
Nor  can  I  forget  the  unfavourable  influence  of  a  pastoral 
life  upon  civilisation  and  morality.  A  nation  of  herdsmen, 
if  it  multiplies,  is  compelled  to  encroach  upon  its  neighbours, 
and  is  always  in  a  state  of  barbarism. 

As  for  the  intelledlual  state  of  such  communities,  I  need 
merely  point  to  the  grazing  districts  of  England.  There  are 
people  who  do  little  or  nothing  but  drive  cattle  into  a  field 
and  fetch  them  out  again.  Their  fathers  for  five  hundred 
years  back  have  done  the  same,  and  any  native  who  has 
ideas  beyond  bullocks  leaves  the  neighbourhood  and  settles 
elsewhere. 

The  land  cannot,  therefore,  be  left  undisturbed,  unless  we 
are  prepared  to  return  to  a  state  of  semi-barbarism.  The 
population  of  Europe  is  already  far  greater  than  its  area 
could  support  as  herdsmen  and  shepherds.  But  it  is  pos- 
sible, or  rather  probable,  that  there  is  a  certain  point  up  to 
which  tillage  may  be  carried  with  comparative  safety,  whilst 
if  such  point  is  exceeded  the  crops  are  not  so  much  bene- 
fitted by  the  comminution  of  the  soil  as  injured  by  the  greater 
facility  given  to  the  waste  of  plant-food.  This  golden  mean 
should  be  ascertained. 

Again,  it  is  generally  asserted — though  I'could  not  at  the 
moment  lay  my  hands  upon  direft  proofs  to  that  effedt — that 
soil,  manure,  season,  and  seed  being  the  same,  land  tilled 
with  the  spade  yields  heavier  crops  than  such  as  is  under 
the  plough.  Has  it  been  ascertained  what  is  the  compara- 
tive efiedt  of  these  two  methods  of  cultivation  upon  the 
soil  ?  The  spade  breaks  up  the  soil  better  than  does  the 
plough.  Does  it  facilitate  the  waste  of  manurial  matters  to 
a  greater  degree,  and  lead  more  quickly  to  exhaustion  ? 

Again,  drainage  is  a  necessity.  Even  with  it  we  find,  in 
a  wet  season  like  the  past  winter,  the  seed  rotting  in  the 
ground.  But  is  the  facility  for  the  escape  of  water  from  the 
soil,  carrying  with  it  of  course  such  soluble  matters  as  it 
meets  with,  not  sometimes  unduly  increased  ?  Here,  pro- 
bably, a  golden  mean  should  be  sought  for  and  observed. 

The  kind  of  manures  applied  has  also  to  be  taken  into 
consideration.  The  two  saline  manures  used  by  M.  Deh6- 
rain  in  his  experiments  are  exceedingly  soluble,  and  when 
he  employed  farmyard  manure,  which  is  less  soluble,  the 
waste  experienced  was  smaller,  or  in  some  cases  gave  place 
to  a  small  improvement.  It  must  here  be  asked.  What  is 
the  key  to  the  great  difference  traceable  between  the  arable 
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lands  of  Western  Asia,  Northern  Africa,  and  Europe  on  the 
one  hand,  and  those  of  China  and  Japan  on  the  other? 
The  former  group  has,  as  we  well  know,  received  for  centu- 
ries the  manure  produced  in  the  farmyard,  and  has  in  most 
places  become  impoverished  to  a  greater  or  less  extent  i  but 
in  China,  where  the  bulk  of  the  land  has  been  under  regu- 
lar cultivation  for  probably  two  thousand  years  at  least, 
where  there  is  little  or  no  pasture  or  meadow  land,  whether 
natural  or  artificial,  and  where  the  chief  manure  consists  of 
human  excreta,  the  soil  under  this  treatment  is  said  not  to 
have  become  deteriorated  or  exhausted.  Of  course  ho 
analysis  of  Chinese  soils,  as  they  existed  from  2000  to  3000 
years  ago,  are  to  be  procured ;  but  there  is  no  reason  to 
suppose  that  they  were  at  the  outset  richer  than  those  of 
the  rest  of  the  world.  We  know  that  the  soil  was  let  alone, 
and  we  can  only  therefore  infer  that  their  manuring  has  kept 
up  the  fertility  of  the  land. 

This  brings  me  to  the  question  of  sewage-irrigation.  It 
has  been  admitted,  as  far  as  I  am  aware,  by  one  of  the 
arch-advocates  of  this  method  of  disposing  of  fcecal  matters, 
that  two-thirds  of  the  combined  nitrogen  present  in  the 
sewage  may,  instead  of  being  retained  by  the  soil,  pass  out 
in  the  e£Buent  water.  This  statement,  in  the  light  of  the 
experiments  of  M.  Deh6rain,  becomes  highly  probable. 

Nitrogenous  matter  dissolved  or  suspended  in  a  large 
excess  of  water,  and  passed  through  a  porous  medium,  such 
as  the  soil,  can  scarcely  fail  to  undergo*  decomposition,  the 
ultimate  produ(5t  being  nitrates.  Hence  it  will  appear  that 
sewage  irrigation  must  for  ever  fail  in  utilising  the  whole,  or 
even  the  greater  part,  of  the  nitrogen  present  in  human  ex- 
creta. In  sewage  precipitation,  on  the  contrary,  much  of 
the  "  organic  nitrogen  "  of  the  Franklandians,  or  the  "  albu- 
menoid  ammonia  "  of  the  Wanklynites,  forms  a  combination 
with  alumina,  and  is  only  gradually  rendered  soluble  in  the 
soil.  In  this  manner  it  is  much  more  likely  to  minister  to 
the  wants  of  a  growing  crop. 

The  double  objedlion  to  the  old  method  of  dealing  with 
sewage,  i.^.,  running  it  into  the  nearest  river,  is  that  it 
wastes  manurial  matter,  and  that  it  renders  the  water  of 
such  river  what  is  now  called  a  "  culture  solution  " — that  is, 
a  liquid  in  which  Ba<5teria,  of  sorts,  if  once  introduced  may 
increase  and  multiply.  But  the  difficulty  of  dealing  with 
this  double  evil  now  appears.  If  we  turn  the  sewage  of  a 
town,  not  diredlly  into  a  river,  but  pass  it  over  an  irrigation 
field,  the  bulk  of  the  combined  nitrogen  still  finds  its  way 
into  the  stream  and  is  wasted.    From  the  sanitary  point  of 
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view  the  case  is  not  very  much  better.  True,  a  very  dilute 
solution  of  alkaline  nitrates  will  not,  so  far  as  is  known, 
have  any  diredlly  injurious  adlion  upon  the  health  of  men 
or  animals  who  may  drink  it.  But  should  disease  germs  be 
introduced  into  the  stream — a  contingency  which  can  never 
be  absolutely  excluded — they  will  find  in  it  abundant  pabu- 
lum. Even  in  the  absence  of  sewage  irrigation  a  stream 
flowing  through  manured  and  cultivated  lands  can  never,  if 
M.  Deh6rain's  experiments  be  trustworthy,  be  absolutely  free 
from  nitrates.  Phosphoric  acid  will  probably  be  also"  pre- 
sent, if,  at  least,  wet  weather  should  quickly  follow  the 
application  to  the  fields  adjoining  of  a  manure  rich  in  soluble 
phosphates.  This  will  be  especially  probable  if  the  soil  is 
poor  in  carbonates  of  lime  or  magnesia.  From  my  own 
observations  I  am  inclined  to  think  that  if  sanitary  chemists 
would  search  more  generally  and  carefully  for  phosphoric 
acid  in  the  water  of  streams,  ditches,  and  drains,  they  would 
be  not  unfrequently  successful. 

I  remark  here  that  Dr.  B.  W.  Richardson  seems  to  regard 
the  vast  quantity  of  plant-food  carried  by  rivers  into  the  sea 
as  a  question  not  of  capital  moment.  He  contends  that  it 
is  not  lost,  but  is  utilised  in  the  production  and  maintenance 
of  marine  organisms.  This  view  is  in  one  sense  perfedlly 
justifiable.  But  whatever  is  withdrawn  from  immediate 
utilisation  is,  pradlically  speaking,  lost.  Were  all  the  plant- 
food  thus  poured  into  the  sea  retained  upon  the  land,  it 
might  be  made  to  circulate  many  times  through  the  bodies 
of  vegetables  and  animals  in  less  time  than  it  can  be  re- 
covered from  the  sea  in  the  form  of  fish  for  human  food,  or 
fish-manure.  For  the  marine  animals  which  we  use  for 
either  of  these  purposes  do  not  feed  diredlly  upon  the 
nitrates,  the  ammonia,  and  the  phosphates  which  we  pour 
into  the  sea.  These  bodies  serve  firstly  for  the  nutrition  of 
marine  plants,  and  it  is  only  after  a  long  series  of  trans- 
formations that  they  enter  the  cycle  of  human  wants  and 
applications. 

Perhaps  the  results  of  M.  Deh^rain  may  help  us  to  un- 
derstand the  fundlion  of  humus.  No  one,  after  the  many 
experiments  and  investigations  which  have  been  carried  out 
will  return  to  the  old  notion  that  it  furnishes  plants  with 
any  direft  nutriment.  But  by  supplying  carbon  to  the 
oxygen  of  the  air  it  may  retard  the  oxidising  adlion  of  the 
latter  upon  nitrogenous  compounds.  Its  powers  of  ab- 
sorption and  retention  also  will  probably  prevent  the 
nitrates  when  actually  formed,  and  the  other  soluble  con- 
stituents   of   plant-food,    from    being    conveyed    away   as 
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rapidly  as  will    be    the    case    in    soils    poor    in  organic 
matter. 

It  is  curious  to  contrast  the  conclusions  of  M.  Deh^rain 
with,  e.g.,  the  views  of  Jethro  Tull,  who  maintained  that 
the  fertility  of  a  soil  was  capable  of  being  improved  and 
maintained  indefinitely  by  constant  turning  over  and  pul- 
verisation. 


V.    FLOWERS    AND    INSECTS. 
By  J.  W.  Slater. 

^NE  of  the  most  popular  and  interesting  portions  of  the 
New  Natural  History  is  that  which  discusses  the 
relations  between  flowers,  on  the  one  hand,  and 
insefts  and  certain  birds  on  the  other.  But  its  very  interest 
and  importance,  not  less  than  the  support  which  it  lends  to 
the  Doftrine  of  Descent,  secure  for  it  in  some  quarters  an 
obstinate  opposition.  This  hostility,  as  might  be  expefted, 
is  met  with  chiefly  in  France,  where  official  science  and 
alethophobia  still  shut  their  eyes  to  the  constantly  accumu- 
lating evidence  in  favour  of  Evolution. 

The  case,  as  presented  by  Darwin  and  his  followers,  is 
this  : — It  has  been  experimentally  proved  that  in  plants  the 
close  relationship  of  the  sexual  cells  is  unfavourable  to  the 
reproduAion  of  the  species.  If  the  pollen  of  a  flower  has 
been  applied  to  the  stigma  of  the  same  flower  (self-fertilisa- 
tion) the  seeds  will  prove  less  produftive  and  give  rise  to 
less  vigorous  plants  than  if  they  had  been  "  cross-fertilised  " 
— i.e.,  if  there  had  been  applied  to  them  the  pollen  either  of 
a  diff^erent  flower  of  the  same  plant  or  of  a  flower  of  another 
plant.  It  is,  further,  beyond  dispute  that  in  many  flowers 
there  exist  formal  obstacles  to  self-fertilisation  which  might 
even  be  regarded  as  special  contrivances  for  its  prevention. 
Sometimes  the  male  organs  of  a  flower  come  to  perfedlion 
not  at  the  same  time  with  its  female  organs,  but  either 
sooner  or  later,  so  that  the  stigma  can  only  be  adted  upon 
by  pollen  from  some  other  flower.  In  other  cases  there  are 
mechanical  arrangements  which  prevent  the  pollen  of  a, 

VOL.  V.  (third  series).  q 


2x8  Flowers  and  Insects*  [April, 

flower  from  being  applied  to  its  own  stigma.    Hence  it  is 
plain  that  if  fertilisation  is  to  be  effedled  at  all— which  is  an 
absolute  necessity — pollen  must  be  conveyed  to  it  by  some 
special  agency.    Of  such  agencies  we  know  only  two — the 
wind  and  certain  living  beings,  especially  insefts.    That 
insedls  do  take  an  acftive  part  in  the  fecundation  of  certain 
flowers  we  have  very  complete  proof.     We  find  that  flowers 
are  abundantly  visited  by  insedls  belonging  to  various  orders, 
especially  butterflies,  moths,  bees,  some  wasps,  Diptera  (espe- 
cially those  belonging  to  the  family  of  Syrphidae),  and  a  few 
flower-haunting  beetles.     We  observe  in  plants  a  variety  of 
arrangements  by  means  of  which  insedls  visiting  the  flowers 
are  sure  to  carry  off  a  quantity  of  the  pollen  adhering  to 
their  wings,  which  is  then  transferred  to  the  stigmata  of  the 
next  flowers  visited.     On  the  other  hand,  we  notice  varied 
and  complicated  arrangements  for  keeping  off  such  insefts 
as  would,  from  the  nature  of  their  habits,  not  subserve  the 
great  work  of  fecundation.    This  fadt  was  first  observed  and 
recorded  by  the  late  Thomas   Belt,   and   has  since  been 
studied  in  detail  by  Prof.  A.  Kerner,  whose  "  Flowers  and 
their  Unbidden  Guests  "  gives  full  information  on  the  sub- 
jedl.     Some  of  the  habits  of  insedls  seem  to  have  a  decided 
reference  to  the  fecundation  of  plants.     Not  a  few  forms,  in 
their  search  for  honey  and  pollen,  confine  themselves  to  one 
species  of  plant,  or  at  least  to  one  type.    Others,  though 
not  thus  limited, — e.g.,  the  common  honey  bee, — do  not 
visit  all  flowers  promiscuously,  but  devote  themselves  on 
each  journey  to  some  species  of  flower.     Lastly  must  come 
the  most  decisive  piece  of  evidence,  that  in  the  absence  of 
certain  insedls  flowers  are  unable  to  mature  their  seeds.    To 
enable  the  red  clover  to  reproduce  itself,  in  New  Zealand,  it 
has  been  found  necessary  to  import  humble-bees.    So  far, 
then,  the  most  obstinate  votary  of  the  Old  Natural  History 
can  find  no  pretext  for  dissent  or  doubt.     But  it  has  been 
found  pradlicable  and  necessary,  taking  the  above-mentioned 
fadls  as  a  basis,  to  go  much  further.     It  has  been  observed 
that  whilst  some  plants — hence  called  anemophilous — are 
so  construdled  that  they  may  readily  be  fertilised  by  the 
pollen  of  other  plants  as  conveyed  by  the  wind,  in  others 
this  kind  of  fecundation  is  impossible  or  highly  difiicult,  and 
the  services  of  insedls  or  of  birds  are  necessary.    These 
latter  plants,  known  as  entomophilous,  if  compared  with 
the  anemophilous  group,  present  certain  well-marked  cha- 
radleristics.    They  offer  distindl  and  often  brilliant  masses 
of  colour,  or  in  place  thereof  they  give  off  a  striking  odour. 
This  is  not  the  case  with  the  anemophilous  plants.   In  them 
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the  calyx  and  corolla^  which  in  the  entomophilous  plants  are 
the  seat  of  colour,  are  wanting.  Hence  in  popular  language 
they  are  said  to  have  no  flowers.  To  this,  day  many  people 
laugh  if  we  speak  of  the  flowers  of  an  oak,  an  ash,  or 
a  fir. 

We  next  notice — as  it  has  been  proved  by  Sir  John 
Lubbock  in  numerous  and  elaborate  experiments — that 
insedls,  and  especially  bees,  possess  a  sense  for  colour,  and 
not  only  distinguish  one  hue  from  another,  but  have  their 
preferences.  That  they  have  a  delicacy  and  a  discrimination 
of  scent  far  surpassing  that  of  the  bloodhound  needs  no 
demonstration.  It  appears,  further,  that  powerful  odours 
and  brilliant  colours  are  very  rarely  combined,  but  seem 
mutually  to  substitute  each  other.  Hence  the  conclusion  is 
drawn  that  both  the  colours  and  the  odours  of  flowers  serve 
to  attradt  insefts,  and  thus  to  ensure  fecundation.  The 
more  bright  and  conspicuous  a  flower  the  more  readily  it  is 
seen  by  bees  and  butterflies,  and  the  more  likely  it  is  to  be 
visited.  Hence  a  number  of  the  peculiarities  of  the  vege- 
table world  become  intelligible  which  would  otherwise  be 
unmeaning.  The  cowslip,  as  Mr.  Grant  Allen  has  recently 
pointed  out,  carries  its  flowers  on  a  stiff  and  relatively  tall 
stem,  because  it  grows  on  level  ground.  The  primrose,  with 
its  slender  drooping  stem,  prefers  the  slopes  of  banks  and 
hillocks,  and  has  a  larger  and  brighter  flower.  Our  ordinary 
heaths  and  wild  thyme  have  exceedingly  small  flowers,  and 
form  a  low  carpet  over  the  ground  ;  but  they  grow  where 
they  are  not  overshadowed  by  trees  or  bushes,  and  their 
individual  blossoms  are  so  numerous  and  closely-set  together 
that  they  cannot  easily  be  overlooked.  The  foxglove  haunts 
the  woods,  the  coppices,  and  the  sides  and  interstices  of 
rocks  ;  hence  to  be  visible  it  requires  a  tall  stem  and  fairly- 
sized  richly-coloured  blossoms.  The  poppy,  like  the  cowslip 
and  the  primrose,  is  an  inhabitant  of  the  fields ;  but  it 
flowers  not  in  early  spring,  but  when  the  grass  and  corn 
have  grown  high  enough  to  hide  any  lowly  plant;  hence  we 
see  its  intense  scarlet  cup  supported  by  a  moderately  tall 
stem. 

In  our  northern  regions  few  large  trees  bear  conspicuous 
flowers,  and  in  accordance  with  this  circumstance  we  see  the 
bees,  the  butterflies,  and  the  moths  skimming  and  fluttering 
at  a  moderate  height.  In  tropical  forests  all  below  is  often 
poor  alike  in  animal  and  vegetable  life,  whilst  huge  and 
brilliant  flowers  are  basking  in  the  sunshine  high  overhead, 
and  there  accordingly  such  magnificent  forms  as  the  Papilios 
and  Ornithopteras  keep  them  company. 

Q  2 
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So  far,  again,  the  opponents  of  Evolutionism  can  allege 
little  in  obje<5lion.  They  may  dislike  the  inferences  to  which 
experiment  and  observation  obviously  lead,  but  the  fa<5ts 
themselves  are  scarcely  to  be  gainsaid. 

But  we  come  now  to  the  last  step.  Putting  all  the  above 
considerations  together  most  naturalists  infer  that  in  earlier 
ages  plants  were  self-fertilised  as  certain  of  the  flower  forms 
still  are  ;  that  anemophilous  plants  mark  in  some  cases  the 
next  steps  in  advance,  or  possibly  in  others  a  decline  from 
the  ultimate  or  entomophilous  state ;  that  the  brilliant  in- 
floration  of  the  higher  plapts  has  been  gradually  evolved  in 
the  course  of  the  struggle  for  existence.  The  more  colour  a 
plant  displayed  the  more  certainly  it  would  be  visited 
by  the  bee  and  the  butterfly ;  the  more  certain  these 
visits  the  greater  is  the  probability  of  cross-fertilisation, 
and  consequently  the  chance  of  the  production  of  viable 
seeds. 

Here,  however,  as  we  might  expedt,  a  variety  of 
voices  are  raised  in  opposition.  Among  those  who  seek  to 
controvert  the  views  above  expounded  on  the  part  played  by 
insedts  in  the  fecundation  of  flowers,  a  prominent  position 
is  taken  by  a  French  botanist,  M.  Ed.  Heckel.  This  gen- 
tleman, who  must  not  be  confounded  with  Prof.  Ernest 
Haeckel,  of  the  University  of  Jena,  contends  that  the 
colours  of  flowers  have  not  been  evolved  with  any  relation 
to  the  perceptions  of  insecSls.  He  calls  attention  to  the 
brightness  and  purity  of  colour  displayed  by  the  Alpine 
flora — an  indisputable  fadl.  He  then  goes  on  to  maintain 
that  in  the  elevated  mountain  regions  bordering  on  glaciers 
and  snow-flelds,  insedls  are  either  wanting  or  are  at  least  too 
few  to  play  the  part  assigned  to  them  by  Darwin,  Sir  J. 
Lubbock,  Dr.  Fritz  Miiller,  Mr.  Grant  Allen,  and  a  host  of 
well-known  observers,  English,  German,  and  American. 

On  the  other  hand,  M.  Ch.  Musset,  after  four  years  of 
observation  in  the  Alps  of  Dauphin^,  confirms  the  views  of 
Darwin  and  his  coadjutors,  and  refutes  M.  Heckel's  asser- 
tion as  to  the  absence  or  extreme  rarity  of  insedts  at  great 
altitudes.  He  shows  that  all  the  different  orders  of  insedts 
are  fairly  represented  up  to  about  7000  feet  above  the  level 
of  the  sea, — the  altitude  of  course  varying  with  climate  and 
exposure, — and  that  even  at  greater  heights  the  Lepidoptera, 
Hymenoptera,  and  Diptera  were  more  numerous  than  the 
other  orders.  But  the  groups  mentioned  are  precisely  the 
flower-frequenters,  whilst  the  Neuroptera,  Orthoptera,  and 
Hemiptera  contribute  little  or  nothing  to  the  fecundating 
process^  so  that  their  absence  or  scarcity  is  from  this  point 
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of  view  of  no  importance.  The  number  of  honey-loving 
insedts  was,  in  short,  proportionate  to  that  of  flowers. 

We  must  pay  especial  attention  to  the  reply  of  M. 
Heckel.  He  does  not  seek  to  deal  with  the  fadls  of 
M.  Musset,  nor  does  he  adduce  any  counter-observations. 
He  writes : — "  I  persist  in  maintaining  that  fecundating 
inserts  are  not  in  any  manner  the  cause  of  the  luxuriance 
of  the  floral  system  in  some  Alpine  species."  If  we  were 
to  pronounce  this  a  typical  specimen  of  Anti-Evolutionist 
reasoning  we  should  not  improbably  be  accused  in  certain 
quarters  of  "  intolerance."  We  will  therefore  leave  it  to  the 
judgment  of  our  readers,  and  pass  on  to  an  argument  which 
M.  Heckel  vouchsafes  to  bring  forward.  He  submits  that 
if  the  especial  beauty  of  the  Alpine  flora  is  due  to  the  adtion 
of  insedts  they  must  be  present  not  merely  in  moderate 
quantities,  but  adlually  in  greater  numbers  than  in  the  low 
grounds,  which  M.  Musset  does  not  assert !  This  strange 
plea  convinces  us  that  M.  Heckel  does  not  take  the 
trouble  to  understand,  or  at  least  fairly  to  represent  the 
workings  of  the  struggle  for  existence.  If  butterflies  and 
bees  were  entirely  absent,  of  course  they  could  have  no 
adtion,  and  the  colouration  of  the  flowers  would  neither  be 
assumed  nor  modified  to  suit  their  perception.  But  are  we 
therefore  warranted  in  concluding  that  the  more  numerous 
these  insedts  are  the  greater  will  be  the  efi'edl  produced  ? 
Decidedly  not :  if  the  honey-loving  insedts  become  very  nu- 
merous their  influence  will  substantially  cease.  In  their 
eager  quest  for  honey  every  flower,  whether  conspicuous  or 
otherwise,  will  be  visited.  Those  of  bright  and  pure  colour 
will  cease  to  have  any  marked  advantage  over  such  as  are 
dull  and  ordinary.  There  will  hence  be  no  reason  why  a 
flower  more  brilliant  than  others  of  its  species  should  have 
any  advantage  over  them  in  securing  cross-fertilisation,  and 
consequently  in  leaving  more  numerous  descendants.  But 
let  us  suppose,  as  is  adlually  the  case,  certain  plants  growmg 
about  the  very  margins  of  perpetual  snow.  Bees  and  but- 
terflies will  not  be  too  eager  to  make  a  very  minute  search 
in  regions  so  closely  bordering  on  the  absence  of  life.  But 
if  they  espy  from  afar,  e.g.,  an  Alpine  pink,  they  will  hasten 
to  it  at  once,  and  secure  its  cross-fertilisation.  Thus  the 
more  brilliant  a  flower  the  more  certain  it  is  to  efifedl  the 
objedt  of  its  existence.  The  most  beautiful  will  be  seledted 
and  the  dullest  overlooked  far  more  certainly  than  in  some 
region  where  the  swarm  of  insedl  visitors  was  greater. 

We  may  here  mention  that,  according  to  Sir  Robert 
Schomburgk,   there  exists    on   the  mountains  of   British 
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Guayana  an  exceedingly  rich  flora,  with  but  a  very  scanty 
fauna  as  far  as  inserts  are  concerned.  This  assertion  needs 
further  examination.  Waterton  had  previously  visited  the 
same  regions,  but  he  has  unfortunately  left  nothing  on 
record  which  might  throw  any  dire(5l  light  upon  the  question, 
though  he  states  in  the  "  Wanderings  "  that  "  almost  every 
flower  of  tropical  climates  contains  insedts  of  one  kind  or 
other,"  and  generally  speaking  the  mountainous  parts  of  the 
Neotropical  region  are  by  no  means  poor  in  inse<5ls  adapted 
for  visiting  flowers. 

It  may  be  asked  to  what  cause  does  M.  Heckel  himself 
ascribe  the  brilliance  and  purity  of  the  Alpine  flora  ?  He 
seeks  their  origin  in  "  the  solar  radiations,  which  are  more 
intense  than  in  plains." 

Before  at  all  accepting  this  explanation  we  must  pause 
and  ask  whether  the  brilliant  colouration  of  the  organisms  in 
any  country  bears  a  fixed  relation  to  the  clearness  of  its 
skies  and  the  intensity  of  its  illumination  ?  There  is — to 
put  the  case  in  the  most  cautious  and  moderate  manner — 
no  evidence  to  this  effeft.  The  brilliant  skies  of  Persia, 
Arabia,  and  the  Sahara,  free  as  they  are  from  fog  and  cloud, 
have  not  fostered  a  brilliant  flora  and  fauna.  On  the  con- 
trary,  in  those  regions  everything  seems  to  tend. towards 
what  may  well  be  called  "  desert-colour."  On  the  other 
hand,  the  Cape  of  Good  Hope  has — or  rather  had,  for  the 
goats  have  destroyed  it — a  far  more  brilliant  flora. 

There  is  another  fadt  to  be  considered  and  accounted  for : 
what  of  the  Alpine  fauna  ?  If  the  intensity  of  the  solar 
radiations  produces  brilliant  colouration  in  plants,  should  it 
not  have  a  similar  eflTedt  upon  insed\s  ?  Yet  this  is  precisely 
what  is  not  recognised.  M.  Heller  remarks  that,  with  the 
exception  of  the  Chrysomelidae,  most  Alpine  insedls  are 
black  or  deep  brown,  and  the  higher  we  ascend  the  more 
sombre  grow  their  colours.  In  other  animals  a  similar 
tendency  to  melanism  prevails.  The  fish  in  Alpine  lakes 
have  chiefly  dark  colours.  Similarly  among  reptiles  we  find 
the  jet-black  Salawondra  atra  taking  the  place  of  the  orange- 
blotched  S.  maculcia  of  the  plains.  The  common  viper 
takes  in  high  mountains  an  almost  black  colouration,  and 
was  formerly  looked  upon  as  a  distinft  "  good  species," 
under  the  name  Beius  fresfcr. 

But  whilst  the  dark  and  dull  chara<5\er  of  the  Alpine 
fauna  militates  decidedly  against  the  above-mentioned  hypo- 
thesis of  M.  Heckel,  it  is  equally  little  in  favour  of  the 
well-known  views  of  Mr.  Grant  Allen.  This  able  observer 
suggests  that  biilliance  and  purity  of  colour  in  the  animal 
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world  is  to  be  found  mainly  among  such  groups  as  inhabit, 
dwell  among,  or  feed  upon  flowers  and  fruits.  He  considers 
that  every  creature  naturally  comes  to  admire  the  objefts 
from  which  it  derives  its  nutriment.  The  tastes  thus  formed 
would  then,  through  the  medium  of  sexual  seledtion,  gra- 
dually a(5t  upon  the  species  until  those  splendid  colours  were 
produced  which  we  now  so  much  admire  in  birds  and  in- 
sedts.  Exception  has  already  been  taken  to  this  hypothesis 
from  several  points  of  view.  But  it  seems  that  the  brilliant 
flora  of  the  Alps,  taken  in  connection  with  its  sombre  insedt  ^ 
fauna,  is  the  most  serious  objeftion  yet  brought  forward. 
The  Alpine  Lepidoptera  and  Hymenoptera,  visiting  and  de- 
riving their  supply  of  honey  and  pollen  from  a  brighter  flora 
than  that  of  the  plains,  should,  if  Mr.  Grant  Allen's  theory 
be  true,  surpass  their  lowland  representatives  in  gayness  of 
colouration.  That  the  contrary  rule  should  prevail  seems 
fatal  to  the  hypothesis  in  question. 


VI.     EPPING    FOREST:    A    CONGRATULATION 

AND    A    WARNING. 


I 


I 


T  is  rarely  indeed  that  the  proceedings  of  Parliament 
claim  our  attention.  We  must,  however,  take  leave 
to  express  the  satisfaction  which  will  be  felt  by  all 
naturalists  at  the  recent  defeat  of  the  proposed  branch  of 
the  Great  Eastern  Railway  from  Chingford  to  High  Beech. 
Lord  Claud  Hamilton's  sneer  at  the  "  butterfly  hunters  " 
has  been  answered  by  a  majority  of  120  votes.  For  the 
rejeftion  of  this  piece  of  wanton  intrusion  and  spoliation 
we  are  in  no  small  degree  indebted  to  the  watchfulness  and 
devotioni  of^Mr.  R.  Meldola,  F.R.A.S.,  who  has  communi- 
cated with  the  Natural  History  Societies  of  London  and 
the  suburbs,  and  brought  their  united  influence  to  a  focus. 
His  most  able  address  on  this  subject,  delivered  before  the 
*'  Essex  Field  Club  "  on  February  24th  and  reprinted  in  the 
'*  Essex  Times,"  has  made  a  deep  impression. 

It  would  be,  indeed,  difficult  to  find  a  project  with  less 
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questionable  claims  to  public  utility.  We  are  told  that 
no  part  of  the  forest  is  at  present  beyond  the  distance 
of  one  and  a  half  mile  from  a  railway  station,  whilst 
from  Loughton  a  good  road — crowded  at  holiday  time 
with  public  conveyances — leads  to  the  very  High  Beech 
which  certain  philanthropists  think  not  sufficiently  ac- 
cessible. 

Tavern  accommodation,  too,  is  ample.  We  have  heard 
it  whispered  that  there  are  certain  plots  of  freehold  land 
near  High  Beech,  which,  should  the  railway  lately  proposed 
be  sanctioned,  would  greatly  rise  in  value,  for  the  very 
purpose  of  eredting  more  houses  for  the  sale  of  intoxicants. 
It  is  said  that  this  prospedt  is  not  unconnedted  with  the 
piece  of  Vandalism  which  the  House  of  Commons  has  for 
this  season  disposed  of.  Now  we  think  it  may  safely  be 
asserted  that  the  more  taverns  are  allowed  to  spring  up  in 
and  near  the  Forest,  the  more  disorder  will  take  place,  and 
the  more  the  "  rough  "  element  will  be  attracted  to  the 
locality  to  the  annoyance  and  disgust  of  all  decent  people, 
whether  "  butterfly  hunters  "  or  not.  We  think  that  from 
this  point  of  view  the  friends  of  Temperance  might  wisely 
co-operate  with  the  lovers  of  Nature  in  seeking  to  prevent 
any  further  desecration  of  the  Forest.  For  those  whose 
main  holiday  amuseijient  consists  in  being  drunk  "  with 
drunken  knaves  "  there  is  already,  both  in  London  and  its 
outskirts,  most  ample  provision. 

But  there  is  a  further  danger :  even  supposing  railway- 
diredtors  and  tram-companies  are  for  ever  debarred  from 
encroaching  upon  the  Forest,  we  may  possibly  find  that  by 
substituting  the  reign  of  the  so-called  Conservators  for 
that  of  lords  of  the  manors  we  have  merely  exchanged 
King  Log  for  King  Stork.  The  encroachers  gradually  stole 
the  land,  but  they  did  not  spoil  what  was  left.  Now,  as 
one  of  our  contributors  endeavoured  to  show  in  our 
number  for  June,  1882  (page  341),  and  as  Mr.  Meldola  has 
explained  more  clearly  in  his  paper  above  mentioned,  the 
aftion  of  the  Conservators  has  been  diredted  not  to  the 
preservation  of  the  Forest  in  its  original  state,  but  to  its 
**  artificialisation," — i.e.y  its  conversion  into  a  "peoples' 
park."  Now  parks,  *'  peoples'  "  or  otherwise,  exist  already 
about  London  in  considerable  numbers,  and,  as  compared 
with  streets  and  houses,  they  are  a  relief  to  the  eye.  But 
as  compared  with  a  piece  of  natural  forest  they  are  to  the 
last  degree  tame,  formal,  and  monotonous.  The  Con- 
servators, instead  of  ruining  the  Forest  and  banishing  its 
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native  flora  and  fauna  by  deep  draining,  removal  of  thickets, 
and  cutting  formal  roads,  might  find  much  better  scope  for 
their  energies  and  their  funds  in  replanting  those  parts 
which  had  fallen  into  the  hands  of  encroachers,  and  are 
now  mere  barren  wastes.  By  so  doing,  and  by  simply 
letting  the  wooded  parts  alone,  they  will  afford  the  greatest 
pleasure  to  the  greatest  number.  The  damage  they  have 
already  committed  is  far  from  unimportant,  and  it  is  time 
that  their  injudicious  hands  were  arrested. 
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Der  Darwinismus  und  seine  Consequenzen  in  wissenschaftlicher 
und  socialer  Beziehung,*  By  Dr.  Eugen  Dreher.  Halle : 
C.  E.  M.  Pfeffer. 

We  have  here  a  thoughtful  and  elaborate  investigation  of  the 
scientific  and  social  consequences  of  Darwinism,  or,  as  we 
should  say,  Evolutionism.  The  author,  an  adherent  and  admirer 
of  Darwin,  writes  not  as  a  specialist,  but  as  a  philosopher. 
Whilst  fully  recognising  the  importance  of  the  **  Do(5lrine  of 
Descent,"  in  Zoology,  Botany,  Palaeontology,  Geology,  &c.,  he 
takes  a  wider  view.  He  asks  what  light  the  researches  of  our 
Great  Master  have  thrown  upon  the  problem  of  life,  and  upon 
the  Monistic  and  Dualistic  interpretations  of  the  universe  ?  He 
shows  the  fertility  of  Evolutionism  as  regards  the  development 
of  the  so-called  moral  sciences,  of  ethics,  aesthetics,  and  the  yet 
rudimentary  discipline  to  which  Comte  gave  the  name  of  Soci- 
ology. In  this  direftion  comparatively  little  has  been  done. 
With  the  exception  of  Mr.  Herbert  Spencer,  of  Mr.  S.  Tolver 
Preston,  and  Mr.  F.  Ram,  the  bulk  of  the  writers  in  this  country 
who  have  touched  at  all  upon  the  ethical  and  social  bearings  of 
Evolutionism  have  contented  themselves  with  representing  it  as 
tending  to  overturn  the  distinction  between  right  and  wrong,  and 
generally  to  dissolve  the  very  bonds  of  human  societ}'.  Even  in 
Germany  it  is  painful  to  find  that  similar  misconceptions  exist. 
No  less  an  authority  than  Prof.  Virchow  has  sought  to  connedt 
the  unpleasant  phenomenon  known  in  Germany  as  **  Social 
Democracy  "  with  the  rise  and  progress  of  the  New  Natural 
History. 

Dr.  Dreher,  in  his  Introdu(5lion  and  in  his  first  chapter,  gives 
a  clear,  but  necessarily  concise,  summary  of  the  life-task  of 
Darwin,  of  his  forerunners, — among  whom  he  singularly  omits 
the  great  Oken, — and  of  his  opponents.  Among  the  latter  he 
does  not  forget  the  "  Brot  gelehrten,"— trade-scientists, — the 
savants  of  centralising  Academies  and  Departments,  who  from 
motives  readily  understood  rarely  fail  to  oppose  any  discovery  of 
capital  moment. 

The  author  notes  the  importance  of  Haeckel's  biogenetic  law, 
according  to  which  the  individual  in  its  embryotic  career  passes 
through  what  may  be  called  a  foreshoitened  series  of  the  stages 
through  which  the  species  has  travelled  in  its  evolution. 

*  Darwinism  and  its  Consequences  in  their  Scientific  and  Social  Relation. 
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He  refers,  though  briefly,  to  the  bearings  of  the  Darwinian 
reform  upon  pra<5lical  medicine  and  hygiene,  in  which  regions  it 
solves  not  a  few  difficult  problems,  and  then  passes  on  to  his 
more  immediate  subjecSl. 

What  of  the  origin  of  life,  abiogenesis,  or,  as  it  was  formerly 
called,  equivocal  generation  ?  Here  he  admits  that  upon  this 
question  Darwin  has  thrown  no  conclusive  light.  He  does  not 
for  a  moment  contend  that — either  in  experimental  observations, 
or  in  Nature  as  far  as  man  has  been  able  to  trace — life  has  ever 
originated  from  inorganic  matter  without  th^  presence  of  seeds, 
germs,  or  ova  derived  from  antecedent  life.  But  he  repels  the 
contention  that  if  a  Higher  Power,  a  Deity,  has  once  interfered 
with  the  ordinary  sequence  of  cause  and  effecfl,  such  inten'ention 
may  have  been  repeated,  and  all  the  various  animal  and  plant 
types  may  have  been  specially  created.  To  this  plea  he  makes 
answer  that  though  a  Divinity  might  have  so  a(5led,  yet  on  care- 
ful examination  of  the  fsuSis  we  find  abundant  evidence  that  such 
has  not  been  the  case.  ''  As  Evolutionism  discloses  a  relation 
of  organic  forms  which  agrees  with  our  craving  for  causation  we 
must  decline,  on  the  principle  of  parsimony,  to  explain  by  dint 
of  supernatural,  and  to  us  incomprehensible,  forces,  results  which 
can  be  satis fadlorily  accounted  for  by  the  every-day  principles  of 
heredity  and  adaptation.'*  Darwin  does  not  attempt  to  account 
for  origins,  but  given  organic  life  he  endeavours  to  show  how 
from  it  the  animal  and  vegetable  worlds,  as  we  now  see  them, 
have  been  developed. 

The  suggestion,  taken  up  by  Prof.  Helmholtz,  and  we  believe 
by  Sir  W.  Thomson^  that  the  first  germs  of  life  have  been  con- 
veyed to  our  planet,  in  meteorites,  he  sets  aside  by  a  very  obvious 
consideration,  which  has  more  than  once  been  put  forward  in 
our  columns.  **  This  assumption,"  he  writes,  **  serves  nowise  to 
explain  the  origin  of  life,  since  the  problem  is  thereby  merely  re- 
moved. Whether  life  first  originated  upon  our  earth,  or  in  the 
realms  of  space,  or  in  meteorites,  is  for  our  purpose  indifferent, 
since  we  ask  not  where,  but  how  it  first  began."  This  hypo* 
thesis  becomes  intelligible  only  on  the  assumption  that  life  has 
existed  in  the  universe  from  all  eternity,  and  is  conveyed  by  a 
succession  of  accommodating  meteorites,  from  exhausted  worlds 
to  such  as  are  just  ready  to  become  the  abodes  of  organic 
existence. 

The  author  then  turns  to  the  considerations  by  which  Prof,  E. 
Haeckel  seeks  to  connetft  the  inorganic  with  the  organic  world. 
Here  it  will  be.  necessary  for  us  to  indulge  in  a  little  delay. 
There  are  two,  or  more  stricflly  speaking  three,  fundamental 
ways  of  regarding  the  world.  Dualism — which  the  author  adopts 
not  as  satisfacflory,  but  as  the  least  unsatisfatftory — presents  the 
two  heterogeneous  principles  spirit  and  matter.  It  distinguishes 
them  by  pronouncing  all  spiritual  processes  as  essentially  non* 
spacial,  whilst  all  material  processes,  as  phenomena  of  motion, 
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are  not  conceivable  in  the  absence  of  space.  Monism,  on  the 
other  hand,  teaches  the  unity  of  all  that  is.  But  this  term  is 
used  in  two  very  different  acceptations.  We  have,  on  the  one 
hand.  Materialistic  Monism,  which  recognises  as  the  sole  prin- 
ciple of  all  that  takes  place  Matter,  the  something  accessible  to 
our  senses.  Spiritual  operations  are  to  the  adherents  of  this  school, 
in  their  essence,  whether  we  may  ever  succeed  or  not  in  explaining 
them  derived  from  material  adlion.  The  other,  or  Pantheistic, 
school  of  Monism  assumes  as  the  unity  of  all  being  a  some- 
thing, the  "  substance  "  of  Spinoza,  which  expresses  itself  in 
two  forms,  spirit  and  matter,  the  "  attributes  "  of  Spinoza.  In- 
dividual beings  are  merely  **  modes  "  of  this  **  substance.*' 

It  is  the  more  important  to  know  that  this  is  the  point  of  view 
which  Haeckel  adopts,  as  he  is  generally  held  up  as  a  "  Mate- 
rialist," such  adjedlives  as  **  crass "  or  "  rank  **  being  often 
thrown  in.  In  a  letter  to  the  author  he  pointed  out,  some  years 
ago,  that  the  latter  had  raised  against  his  interpretation  of  the 
universe  "  obje(5lions  which  might  justly  be  advanced  against 
one-sided  Materialism."  In  facSl  Haeckel  regards  atoms  as  the 
smallest  individualities,  as  each  possessing  a  soul,  and  conse- 
quently, in  however  light  a  degree,  as  endowed  with  conscious- 
ness. He  thus  escapes  the  difficulty  which  the  Materialists 
encounter,  in  deriving  life  and  soul  from  a  non-sentient,  uncon- 
scious matter.  He  views  crystals  as  the  analogues  of  organisms 
or  as  the  pristine  organisms  of  the  animated  world.  As  the 
original  organisms,  in  the  common  acceptation  of  the  term,  he 
regards  not  cells,  but  Monercs.  These  he  pronounces  to  be 
8tru(5lureless,  animated  plasma. 

The  Materialist  regards  life  as  the  simple  result  of  matter 
under  certain  conditions.  To  him  the  spontaneous  produdlion 
of  the  higher  animals  only  would  seem  improbable,  as  here  the 
number  of  conditions  which  must  coincide  borders  upon  the  im- 
possible. This  difficulty  Darwin  has  certainly  removed  out  of 
the  way  of  Materialists  by  bringing  the  higher  and  the  lower 
organisms  into  connedlion. 

The  author  considers,  however,  that  neither  Monism  nor 
Dualism  is  able  to  grasp  the  phenomena  of  life  in  a  manner 
which  shall  satisfy  the  inbred  and  imperative  demands  of  thought. 
Dualism  is  unable  to  explain  how  the  non-spacial,  the  soul,  ad^s 
upon  the  spacial  or  body,  and  conversely.  It  is  also  obliged  to 
assume  that  the  stride  sequence  of  cause  and  effedl,  after  having 
gone  on  for  aeons  prior  to  the  avatar  of  life,  is  suddenly  inter- 
rupted by  the  introdu(5lion  of  a  new  fadlor  ascribable  only  to  a 
supernatural  world.  *'  Thus  Dualism  leads  to  the  assumption  of 
a  God,  and  cuts  off  thereby  the  thread  of  further  investigation, 
whilst  we  cannot  help  demanding  for  everything  a  natural  cause. 
A  First  Cause,  a  causa  sui^ — whether  we  call  it  God,  Nature,  or 
Necessity, — is  for  us  incomprehensible,  since  our  whole  thought 
is  of  phenomenal  nature.    The  assumption  of  a  supernatural 
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principle  is  by  no  means  banished  from  the  research  if  we  are 
led  to  it  by  consequent  thought,  based  upon  experience." 

The  monistic  interpretation  of  the  universe,  whether  panthe- 
istic or  materialistic,  breaks  down  from  its  incapacity  to  explain 
from  a  unitary  principle  the  difference  between  matter  and  spirit. 
The  Pantheist  is  unable  to  explain  the  duality  of  matter  and 
spirit,  in  which  the  One  Substance  appears  to  itself ;  the  Mate* 
rialist  is  incapable  of  showing  how  phenomena  of  motion  can 
become  spiritual  processes.  Hence  it  must  be  admitted  that  the 
above-mentioned  interpretations  of  the  world — the  only  ones 
which  man  can  conceive — are  not  even  able  to  grasp  satisfa(5loriIy 
the  phenomenal  side  of  Nature,  much  less  to  admit  of  a  con- 
clusion as  to  the  essence  of  the  order  of  the  world*  The  author, 
reminding  his  readers  of  the  necessarily  phenomenal  chara(5ler 
of  our  knowledge,  views  in  Monism  and  Dualism  schemes  of  the 
mind,  each  having  a  "  one-sided  justification  "  which  we  may 
recognise  without  raising  against  the  former  the  charge  of 
Atheism  and  immorality,  or  against  the  latter  the  accusation  of 
credulity  and  superstition. 

Whilst,  however,  thus  seeking  to  recognise  in  each  of  these 
interpretations  of  the  universe  its  valuable  element,  he  declares 
himself  an  adherent  of  Dualism,  founding  his  choice  upon  the 
dodlrine  of  cognition.  In  this  recognition  of  spirit  and  matter 
as  the  two  substantial  entities  which  make  up  the  world,  he  fol- 
lows the  footsteps  of  Darwin,  as  it  appears  fiom  the  concluding 
passage  of  the  "  Origin  of  Species."  He  even  considers — like 
not  a  few  philosophic  naturalists,  both  of  his  own  country  and 
of  America — that  Dualism  will  be  of  more  service  to  the  Dar- 
winian than  Monism.  Combating  the  views  of  Haeckel,  he 
emphasises  the  distin(5lions  between  the  organism  and  organic 
individuals — crystals.  He  argues  that  no  crystal  is  capable  of 
reprodu(5lion.  But  we  may  here  ask  whether  he  has  sufficiently 
borne  in  mind  that,  in  the  lower  forms  of  life,  reproducflion,  the 
increase  of  the  species,  is  not  so  sharply  differentiated  from  nu- 
trition, the  increase  of  the  individual,  as  in  the  higher  groups. 
Nor  can  we  agree  with  him  in  maintaining  that  **  every  indivi- 
dual, even  before  its  birth,  carries  in  it  the  germs  of  death." 
We  have  some  time  ago  -shown  that  death  is  not  the  necessary 
lot  of  all  living. 

Whilst  admitting  the  possibility  that  modern  chemistry  may 
succeed  in  the  synthesis  of  all  organic  compounds,  he  maintains 
that,  even  were  it  possible  to  form  artificially  an  entire  animal, 
not  merely  chemically,  but  stru(5lurally,  identical  with  those  we 
meet  with  in  the  world,  it  would  be  a  mere  corpse,  without  an 
immaterial  something.  Nevertheless  he  holds  that  every  vital 
process,  regarded  in  itself,  is  the  result  of  material  processes,  or, 
in  other  words,  a  phenomenon  of  motion. 

In  the  remaining  chapter,  which  the  want  of  space  prevents 
us  from  examining  in  detail,  the  author  discusses,  from   an 
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Evolutionist  point  of  view,  the  conscious  and  the  unconscious 
element  of  the  soul,  memory,  animal  instindl,  the  struggle  for 
existence  between  nations,  necessity  as  the  power  impelling  to 
improvement,  and  the  pessimistic  and  optimistic  side  of  Dar- 
winism. 

We  have  thus  briefly  expounded,  without  either  seeking  to 
advocate  or  to  controvert,  the  principal  portion  of  Dr.  Dreher's 
views.  Those  of  our  readers  who  are  anxious  to  get  to  the 
bottom  of  the  Evolutionist  philosophy  will  do  well  to  give  this 
book  a  most  careful  study. 


Tke  Gardens  of  the  Sun ;  or  a  Naturalist's  journal  on  the 
Mountains  and  in  the  Forests  and  Swamps  of  Borneo  and 
the  Sulu  Archipelago,  By  F.  W.  Burbidqe,  Trinity  College 
Botanical  Gardens,  Dublin,  and  formerly  of  the  Royal 
Gardens,  Kew.     London  :  John  Murray, 

Since  the  days  of  Arnold  and  Horsfield,  and  still  more  since  the 
memorable  expedition  of  Mr.  A.  R.  Wallace,  the  Malay  Archi- 
pelago has  been  for  naturalists  a  veritable  promised  land.  To 
those  who,  like  ourselves,  have  not  had  the  felicity  of  a  personal 
sojourn  in  these  islands,  every  faithful  record  of  observations 
there  is  most  Warmly  welcome. 

The  author  of  the  book  before  us  is  evidently  an  able  and  en- 
thusiastic botanist  and  plant-hunter.  With  animal  life  he  is  less 
conversant.  We  find  here  relatively  little  information  on  the 
distribution  and  the  habits  of  birds  and  insedts,  and  in  compara- 
tive psychology  Mr.  Burbidge  does  not  show  to  advantage.  Of 
this  the  following  passage  is  ample  proof: — "After  all  the 
orang-utan  is  a  poor  creature,  with  but  an  outer  resemblance  to 
the  human  species.  In  intelligence  he  is  not  only  far  below  the 
lowest  savage,  but  even  inferior  to  the  horse  or  the  dog.  No 
amount  of  teaching  will  make  the  orang-utan  or  any  other  ape 
prac5lically  useful  to  man.  Do  all  we  can  for  them  in  a  state  of 
confinement  they  are  simply  big  helpless  monkeys  to  the  last." 

Anyone  who  has  closely  and  candidly  observed  the  mias  or  the 
chimpanzee  in  confinement  cannot  fail  to  perceive  that,  lacking 
all  the  advantages  of  hereditary  training,  and  suffering  from  ill- 
health,  as  they  invariably  do  in  confinement,  they  are  still  vastly 
superior  in  intelligence  to  the  horse,  the  dog,  or  the  elephant. 
Whether  or  no  they  can  be  made  **  pra(5lically  useful  to  man  *'  is 
a  totally  irrelevant  and  non-scientific  consideration. 

Like  Mr.  Wallace,  the  author  defends  the  natives  of  the 
Eastern  Islands  from  random  accusations.     He  maintains  that 
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there,  whilst  "  Nature  is  ever  beautiful,  man,  although  often 
strikingly  primitive,  is  hospitable  to  the  stranger,  and  not  often 
vile."  Vileness,  indeed,  we  may  best  find  at  home.  The  "rough ** 
of  our  modern  cities  is,  in  most  respe(5ls,  a  more  degraded  cha- 
ra(5ler  than  the  barbarian. 

We  find  it  noticed  that  **  one  particular  species  of  kingfisher 
always  makes  its  nest  in  company  with  that  of  a  colony  of  wild 
bees."  The  author  suggests  that  its  young  may  be  fed  on  the 
larvae,  or  perchance  the  company  of  the  bees  may  be  courted 
for  the  sake  of  their  prote(5lion  in  case  of  the  nest  being  at- 
tacked." 

A  very  curious  observation  is  made  concerning  Nepenthes  bi- 
calcarata,  a  new  pitcher-plant  discovered  and  introduced  by  the 
author.  Its  pitchers,  which  always  contain  inse(5\s  of  various 
kinds,  are  armed  at  their  entrance  with  two  sharp  and  strong 
spines.  Mr.  Burbidge  is  convinced  that  the  spines  serve  to 
prevent  birds  and  inse(5l-hunting  animals — such  as  the  tarsier 
— from  removing  these  inse(5ls,  which  doubtless  serve  as  nourish- 
ment to  the  plant.  The  author  has  also  observed  the  Myrmeco- 
dia  described  by  Beccari,  who  asserts  that  unless  the  young 
seedlings  are  bitten  by  a  species  of  ants  which  always  inhabit 
the  stems,  they  die.  Mr.  Burbidge  is  unable  to  confirm  the 
view  taken  by  the  Italian  naturalist. 

Of  Singapore,  where  the  author  made  some  stay  on  his  out- 
ward journey,  he  gives  a  very  elaborate  description.  He  notes 
the  rare  and  beautiful  orchids  which  grow  in  cocoa-nut  shells 
hung  from  the  verandahs  of  the  houses,  the  museum  of  the 
Ra£9es  Institution,  the  Botanical  Gardens,  and  the  Chinese  im- 
migrants. Concerning  the  latter  he  remarks  that  **  wherever 
they  are  admitted  a  strong  hand  is  needed  to  keep  them  in  order." 
On  a  visit  to  the  mainland  he  notices  the  preparation  of  gambier, 
which  he  describes  as  **  a  very  exhausting  crop,  literally  ruining 
the  land  on  which  it  is  grown."  In  the  jungles  and  on  the  rocks 
he  obtained  many  interesting  botanical  specimens,  and  here  he 
first  made  the  acquaintance  of  the  land-leeches.  The  argus  and 
the  fire-backed  pheasant  are  noticed  as  common.  In  the  Malay 
peninsula  there  exists  a  tribe  who  are  commonly  known  as 
Orang-utan — a  confusing  pradlice  :  hence  it  is  preferable  to  speak 
of  the  great  ape  of  Borneo  and  Sumatra  as  the  *'  mias."  On 
his  voyage  to  Borneo  he  saw  a  sea-snake,  about  8  feet  in  length, 
basking  on  the  surface  of  the  water.  This  species  is  said  to  be 
very  venomous,  and  occasionally  to  hide  itself  in  boats  or  in  huts 
near  the  shore. 

In  Borneo  he  finds  a  wonderful  beauty  and  luxuriance  of  vege- 
tation, but,  except  where  a  partial  clearing  had  been  made  or  a 
tree  overthrown  by  a  tempest,  all  the  rarities,  animal  as  well  as 
vegetal,  were  high  aloft.  Every  evening  he  was  able  to  send 
his  men  home  loaded  with  roots  and  specimens.  He  remarks 
that,  for  all  the  absence  of  law  and  government,  the  proportionate 
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number  of  murders  and  robberies  does  not  exceed  the  amount 
taking  place  in  the  centres  of  civilisation.  Islam,  from  its  incul- 
cation of  cleanliness  and  temperance,  he  considers  a  great 
blessing  to  many  Eastern  races.  The  gutta-percha  trees,  of 
which  there  are  at  least  five  species,  are  surely  being  extirpated 
in  Borneo,  as  well  as  in  the  other  islands.  The  caoutchouc  from 
Borneo  is  also  the  mixed  sap  of  three  species  of  Willughheia. 

The  ascent  of  Kina  Balu,  9000  feet  in  height,  proved  exceed- 
ingly produdlive  in  botanical  rarities,  such  as  <'  Imperial  Kew 
had  longed  for  in  vain."  Luminous  fungi  were  noticed  glowing 
by  night  on  the  rotten  sticks  in  the  woods,  but  concerning  the 
insecfl  population  of  this  region  nothing  is  recorded. 

In  the  island  of  Labuan  the  primeval  forest  has  been  devas- 
tated by  fires,  and  much  of  its  chara(5leristic  vegetation  has  dis- 
appeared. We  doubt  the  supposition  that  it  has  been  rendered 
healthier,  as  in  most  tropical  regions  epidemics  such  as  cholera 
and  yellow  fever  extend  just  in  proportion  as  the  country  is 
cleared.  Mr.  Burbidge  notes  the  sweet  song  of  Copsychus  amot- 
nus,  the  only  bird  peculiar  to  Labuan.  Several  venomous  snakes 
are  mentioned,  but  fatal  accidents  from  this  cause  are  very  rare. 
One  species,  not  named,  swallows  smaller  snakes,  but  can 
scarcely  be  on  that  account  pronounced  a  cannibal  unless  it  preys 
on  its  own  species.  The  sun-birds  he  notes  as  representing  the 
humming-birds  of  the  Neotropical  region.  Like  the  latter  they 
hover  over  our  blossoms,  but  they  perch  more  frequently,  and 
often  feed  clinging  by  their  feet,  sometimes  head  downwards. 
The  humming-birds,  on  the  contrary,  take  their  food  whilst  on 
the  wing,  as  do  the  swifts,  and  among  inse(5ls  the  Sphingidse. 
The  spiders  are  described  as  of  "alarming  size,"  but  gaily 
coloured.  There  are  oil-springs  in  Labuan,  but  the  produ(5l  is 
carelessly  let  flow  to  waste.  The  author  describes  some  mason- 
wasps  and  large  black  carpenter-bees. 

It  is  interesting  to  find  that  at  heights  of  7000  feet  and  up- 
wards, on  the  Bornean  mountains,  Australian  types  of  vegetation 
appear.  A  curious  ethnological  fa(5l  is  that  Malay  and  Bornean 
women,  if  married  to  Europeans,  rarely  bear  children,  and  if 
they  do  the  offspring  of  such  unions  are  ordinarily  incapable  of 
reprodu(5lion.  On  the  other  hand,  half-breeds  between  Chinese 
and  Malays  or  Borneans  are  numerous  and  healthy. 

Mr.  Burbidge  asks,  "  How  comes  it  that  none  of  our  good 
landscape-painters  ever  visit  the  tropics,  where  the  beauty  of 
form  and  colour  in  the  landscapes  is  more  glorious  than  anywhere 
else  ?  ** — a  question  which  we  are  disposed  to  echo. 

At  Sandakan,  on  his  way  to  Sulu,  the  author  met  with  Mr.  W. 
B.  Pryer,  the  well-known  entomologist,  who  had  made  a  splendid 
colledlion  of  Lepidoptera  and  Coleoptera,  including  several  forms 
supposed  to  be  new  to  Science.  In  the  Sulu  Islands  he  remarks 
the  number,  beauty,  and  variety  of  butterflies,  but  gives  no  clue 
as  to  the  species,  or  even  genera  or  families.     He  mentions^ 
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however,  that  an  Omithoptera,  fully  6  inches  across  the  wings, 
settled  on  his  foot  as  he  stood  motionlessly  watching  it.  It  was 
of  a  velvet-blacky  with  a  band  of  pea-green  across  the  wings. 

In  one  of  the  last  chapters  of  his  book  Mr.  Burbidge  gives  an 
eloquent,  but  as  far  as  we  can  learn  by  no  means  exaggerated, 
description  of  the  native  fruits  of  the  Malay  Islands,  such  as  the 
mangosteen,  durian,  tarippe,  langsat,  rambutan,  and  jintawan. 
These  are  neither  capable  of  produ(5lion  in  European  hothouses, 
nor  do  they  succeed  in  other  tropical  countries.  Thus  the  durian 
does  not  flourish  in  India,  and  has  utterly  failed  in  the  West 
Indies.  In  like  manner  the  mangosteen  has  failed  both  in  India 
and  the  West  Indies,  and  succeeds  but  imperfedlly  even  in  Cey- 
lon. The  mango  is  less  limited  in  its  distribution.  It  has  been 
successfully  acclimatised  in  India,  Jamaica,  and  even  in  the 
Azores.  *'  The  shaddocks  brought  to  Covent  Garden  from  the 
West  Indian  Islands  and  the  Azores  are  flavourless  as  a  turnip 
when  compared  with  those  of  Bangkok  or  Labuan." 

The  author's  concluding  hints  on  tropical  travel  are  not  with- 
out interest.  He  recommends  three  medicines,  but  as  two  of 
them  are  so-called  "  proprietary  *'  articles  we  must  decline  to 
quote  their  names.  He  does  not  imitate  Waterton's  strange 
custom  of  walking  barefoot,  but  enjoins  good  strong  boots.  Not 
being  a  colledlor  of  insedls,  land-shells,  serpents,  &c.,  he  has  no 
experience  to  communicate  either  as  to  the  capture  of  specimens 
or  on  their  safety  in  transit. 

The  appendices  give  a  catalogue  of  ferns,  flfty  of  which  were 
new.  Twenty  species  of  birds  were  brought  from  the  Sulu 
islands,  among  which  rank  a  new  jungle-cock  {G alius  stramineu 
collis)  and  a  new  parroquet  {Tanygnanthus  Burbidgei).  Bu- 
changa  stigmatops,  a  new  species,  was  found  on  the  Kina  Balu 
mountain. 

The  flora  of  Borneo  at  high  altitudes  is  said  to  be  intermixed 
with  Indian  {Rhododendron)  and  Australian  types  {Dacridiutn^ 
PhyllocladuSf  &c.).  On  Kma  Balu,  at  the  height  of  6000  feet, 
was  found  a  gigantic  moss  {Dawsonia  superha)^  which  has 
hitherto  not  been  met  with  nearer  than  New  Zealand.  The 
number  of  plants  discovered,  and  in  many  cases  introduced 
alive,  is  remarkable,  and  warrants  the  conclusion  that  the  expe- 
dition of  Mr.  Burbidge  has  been  most  remunerative.  It  is  to  be 
regretted  that  he  was  not  accompanied  by  a  zoological  specialist, 
since,  as  he  remarks,  a  very  great  part  of  Borneo  is  yet  unex- 
plored. To  all  students  of  Nature  his  book  will  be  delightful 
reading. 


VOLi  V.  (THIRD  S&RIBS). 
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Thi  Electrical  Researches  of  the  Honourable  Henry  Cavendish^ 
F,R,S.,  written  between  1771  and  1781.  Edited  from  the 
Original  Manuscripts  in  possession  of  the  Duke  of  Devon- 
shire, K.G.  By  J.  Clerk-Maxwell,  F.R.S.  Cambridge  : 
University  Press. 

As  a  matter  of  course  these  researches  have  now,  a  century  after 
their  produ(5lion,  an  interest  which  is  mainly  historical.  Henry 
Cavendish  has  always  been  to  us  a  remarkable  phenomenon. 
There  have  been  men  his  equals  and  doubtless  his  superiors  in 
intelle(5l,  but  there  probably  never  was  a  man  in  whom  every 
other  phase  of  human  nature  remained  so  exclusively  in  the 
back-ground,  if  indeed  it  could  be  said  to  exist  at  all.  The  hopes, 
the  fears,  the  desires,  the  passions,  and  the  temptations  of  ordi- 
nary men  were  in  him  conspicuous  chiefly  by  their  absence.  He 
had  no  place  on  the  ethical  plane,  which  slopes  from  virtue  down 
to  vice.  He  was  free  even  from  the  ambition,  the  vanity,  the 
love  of  notoriety,  and  from  the  feelings  of  rivalry  and  envy 
which  not  a  few  savans  manifest  to  a  deplorable  degree.  An 
instin(5live  love  for  truth  led  him  constantly  to  observe  and  to 
experiment  with  the  utmost  care  and  exa(5litude.  But  he  was 
in  no  haste  to  publish  his  results.  We  read  in  the  work  before 
us  :  Cavendish  cared  more  for  investigation  than  for  publication. 
He  would  undertake  the  most  laborious  researches  to  clear  up  a 
difficulty  which  no  one  but  himself  could  appreciate,  or  was  even 
aware  of,  and  we  cannot  doubt  that  the  result  of  his  inquiries, 
when  successful,  gave  him  a  certain  degree  of  satisfa(5lion.  But 
it  did  not  excite  in  him  that  desire  to  communicate  the  discovery 
to  others  which,  in  the  case  of  ordinary  men  of  science,  generally 
ensures  the  publication  of  their  results.  How  completely  these 
researches  of  Cavendish  remained  unknown  to  other  men  of 
science  is  shown  by  the  external  history  of  eledlricity. 

Thus  Cavendish  fell  into  an  error  opposite  to  that  of  our  official 
scientists  and  Brodgelehrten,  who  in  their  haste  to  *'  take  date,*' 
are  said  sometimes  to  mistake  the  researches  of  others  for  their 
own.     But  Cavendish  was  no  **  Brodgelehrter." 

We  have  here  a  case  of  heredity.  Lord  Charles  Cavendish, 
the  father  of  Henry,  was  also  an  experimentalist  of  merit,  and, 
like  his  son,  cared  little  for  publication.  Dr.  Franklin  said  of 
him  :  "  It  were  to  be  wished  that  this  noble  philosopher  would 
communicate  more  of  his  experiments  to  the  world,  as  he  makes 
many,  and  with  great  accuracy." 

It  is  here  noticed  that,  whilst  Henry  Cavendish  had  a  wonder- 
ful power  of  making  corredl  observations  and  getting  accurate 
results  with  clumsy  instruments,  he  had  a  less  inventive  genius 
in  devising  improved  apparatus  than  some  of  his  contemporaries. 
The  extent  to  which  he  has  anticipated  the  results  of  more 
recent  physicists   is   remarkable.      He    not    only    anticipated 
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Faraday's  discovery  of  the  specific  indudlive  capacity  of  different 
substances,  but  even  determined  its  numerical  value  in  several 
cases.  As  early  as  January,  1781,  he  anticipated  the  law  of 
ele(5lric  resistance,  afterwards  independently  discovered  by  Ohm, 
and  published  by  him  in  1827.  He  experimented  on  the  relative 
eledlric  resistance  of  a  series  of  acids  and  salts,  and  it  is  remark- 
able that  the  quantity  of  each  substance  used  is  "  very  nearly 
the  equivalent  weight  of  that  substance  in  the  system  adopted 
at  present,  in  which  the  atomic  weight  of  hydrogen  is  taken  as 
unity."  The  editor  of  the  work  before  us  thinks  that,  as  these 
experiments  were  made  in  1777,  Cavendish  must  have  obtained 
these  numbers  from  determinations  of  his  own,  of  the  very  ex- 
istence of  which  we  have  no  other  indication. 

In  his  memoir  on  the  Torpedo,  laid  before  the  Royal  Society 
in  1776,  he  treats  of  the.  different  conducflive  powers,  or  rather 
of  the  resistances,  of  certain  solids  and  liquids.  He  mentions 
that  iron  wire  condudls  about  400  million  times  better  than  rain 
or  distilled  water,  and  that  sea-water,  or  a  solution  of  i  part  of 
salt  in  30  of  water,  conducfls  100  times,  and  a  saturated  solution 
of  sea-salt  about  720  times  better  than  rain-water.  The  editor 
remarks  that  this  is  equivalent  to  saying  that  iron  wire  conduifls 
555,555  times  better  than  a  saturated  solution  of  sea-salt.  At  a 
temperature  of  about  11°  C.  (=52°  F.)  the  ratio  of  the  resistance, 
according  to  Matthiesen  and  Kohlrausch,  would  agree  with  that 
given  by  Cavendish. 

In  the  memoir  aforesaid  an  account  of  the  methods  by  which 
these  numbers  were  obtained  was  promised.  But  it  has  lain 
buried  till  the  publication  of  these  papers.  Cavendish  was  his 
own  galvanometer,  and  compared  the  intensity  of  currents  by 
passing  them  through  his  own  body.  How  by  so  rude  a 
method  he  obtained  so  close  an  approximation  to  the  truth  is  a 
marvel. 

"The  leading  idea  which  distinguishes  the  elecflrical  researches 
of  Cavendish  from  those  of  his  predecessors  is  the  introduction 
of  the  phrase  *  degree  of  eledlrification '  with  a  clear  scientific 
definition,  which  shows  that  it  is  precisely  equivalent  to  what  we 
now  call  potential." 

Lord  Stanhope's  **  Principles  of  Eledlricity,"  a  work  very 
popular  at  one  time,  was  evidently  written  in  entire  ignorance  of 
what  Cavendish  had  done.  The  latter  devotes  two  pages  to  the 
refutation  of  the  theory  of  eledlric  atmospheres,  which  is  the 
basis  of  Stanhope's  reasoning. 

Much  has  been  said  concerning  the  extent  to  which  the 
researches  of  Coulomb  have  been  anticipated  by  Cavendish. 
It  is  here  pointed  out  that  the  method  by  which  Coulomb  made 
direcft  measurements  of  the  eledlric  force  at  different  distances, 
and  that  by  which  he  compared  the  density  of  the  surface-charge 
on  different  parts  of  condudlors,  were  entirely  his  own,  and  were 
not  anticipated  by  Cavendish.     But  the  very  idea  of  the  capacity 
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of  a  condudtor  as  a  subjedl  of  investigation  is  entirely  due  to 
Cavendish. 

It  cannot  be  doubted  that  had  Cavendish  been  less  reticent, 
and  had  he  submitted  his  results  to  the  world,  eledlrical  science 
would  have  made  greater  advances  than  it  has  at  present. 


The  Weather  of  1882  as  observed  in  the  Neighbourhood  of  London^ 
and  Compared  in  all  Respects  with  that  of  an  Average  Year* 
By  Edward  Mawley,  F.M.S.,  F.R.H.S.,  Hon.  Sec.  National 
Rose  Society.  London:  Edward  Stanford,  and  Williams 
and  Strahan. 

A  CAREFUL  examination  of  this  little  summary  will  convince  the 
reader  what  careful  and  prolonged  observation  is  required  in 
order  to  give  a  corredl  notion  of  the  climate  of  any  country.  The 
total  yearly  rainfall,  the  mean  annual  temperature,  throw  pradli- 
cally  no  light  upon  the  influence  of  a  climate  on  human  health, 
and,  what  is  perhaps  even  more  important,  on  the  growth  of  the 
plants  necessary  for  our  sustenance.  We  want  to  know  whether 
the  yearly  rainfall  is  due  to  a  few  violent  showers,  or  to  sempi- 
ternal drizzle ;  whether  the  bulk  of  the  downfall  is  in  summer  or 
in  winter,  in  the  night  or  in  the  day.  As  to  the  temperature  we 
have,  in  like  manner,  to  enquire  whether  the  heat  comes  when 
it  is  wanted  to  mature  the  crops,  or  at  some  time  when  it  can  be 
of  no  service. 

When  we  turn  over  Mr.  Mawley's  work,  all  wonder  as  to  the 
frequency  of  bad  seasons  in  England  disappears,  and  we  are 
almost  led  to  marvel,  on  the  contrary,  how  we  ever  come  to  have 
a  good  harvest  at  all.  Of  the  three  evil  fadlors, — cold,  wet,  and 
wind, — it  is  seldom  that  all  are  simultaneously  absent  for  an 
entire  season.  Our  yearly  mean  temperature,  49^°,  is  not  only 
very  low,  but  it  is  too  often  made  up  not  so  much  by  good  growing 
heat  in  summer  as  by  the  absence  of  frosts  in  winter.  Our  rain- 
fall, though  not  large  per  se^  is  very  high  as  compared  with  the 
insignificant  evaporation  under  a  cloudy  sky,  and  it  is  administered 
in  small  but  continuous  doses,  good,  perhaps,  for  grass,  but  bad 
for  almost  every  other  crop.  Perhaps  the  worst  of  the  three 
fadlors  is  wind,  which  we  have  always  in  excess,  though  not 
always  to  such  an  extent  as  in  the  year  1882.  The  injurious 
effedls  of  wind  upon  vegetation,  though  well  known  to  gardeners, 
are  quite  overlooked  by  the  general  public.  One  main  part  of 
the  advantages  of  cultivation  under  glass  is  that  the  crops  are 
maintained  in  a  calm  atmosphere.  It  is  certain  that  the  extent 
to  which  the  country  has  been  denuded  of  trees  has  been  in  this 
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respecft  a  serious  blunder.  We  endorse  the  recently-expressed 
opinion  of  an  American  contemporary  that  if  we  leave  one-fourth 
of  a  country  covered  with  wood,  the  remaining  three -fourths  will 
produce  more  food  for  man  and  beast  than  would  the  whole,  if 
entirely  stripped.  Could  we  regulate  the  climate  at  will  we 
should  fix  for  the  velocity  of  the  wind  from  the  appearance  of 
the  blossoms  to  the  ingathering  of  the  harvest  a  maximum  of 
5  m  les  per  hour.  Last  year  the  hourly  mean  for  the  three 
summer  months  was  above  12  miles.  In  compensation  we  had 
a  calm  in  January,  when  it  could  merely  serve  for  the  produ(5tion 
of  fog.  The  most  remarkable  meteorological  event  of  the  year 
was  the  destru(5live  gale  of  April  29th,  which  in  a  few  short  hours 
undid  the  work  of  what  had  up  to  that  date  been  a  most  pro- 
pitious spring.  The  mischief,  too,  was  effedled,  not  by  our  old 
enemy,  the  north-east,  but  by  a  south-westerly  current.  Nothing 
can  prove  more  clearly  the  necessity  of  having  the  country  inter- 
8e(5led  by  belts  of  timber,  preferably  conifers. 

The  mean  amount  of  cloud  during  the  critical  time,  from  the 
beginning  of  June  to  the  middle  of  0(5lober,  was  above  the 
average.  Thus  the  sun  was  shut  off  to  an  unusual  extent,  and 
the  ripening  and  gathering  of  corn,  &c.,  were  greatly  interfered 
with.  There  is  one  point  which  we  think  meteorologists 
generally  overlook,  t.^.,  the  comparative  cloudiness  of  the  sky 
during  the  day  and  during  the  night.  It  can  scarcely  be  denied 
by  any  one  at  all  versed  in  physics  that  were  the  heavens  during 
the  spring  and  summer  always  overcast  at  night  and  always 
clear  in  the  day,  spring  frosts  would  become  exceedingly  rare, 
and  our  summer  temperature  would  be  markedly  improved. 
But,  as  far  as  can  be  decided  by  mere  observation,  in  all  our  bad 
seasons  the  very  reverse  holds  good.  The  sky  clears  up  at 
nightfall,  and  the  warmth  of  the  earth  is  allowed  to  radiate  freely 
into  space.  Soon  after  sun-rise  the  clouds  colledl  again,  and 
the  soil  and  the  atmosphere  are  hence  deprived  of  the  necessary 
supply  of  heat. 

Mr.  Mawley  notices  the  general  failure  of  hops,  apples,  pears, 
and  plums,  and  the  absence  of  flavour  in  bush-fruits  and  straw- 
berries. 

Bee-keeping  proved  unsuccessful,  wasps  were  rare,  the  cater- 
pillar of  the  gooseberry  moth  {Abraxas  grossulariata)  did  very 
little  damage,  but  Aphides  and  indeed  all  kinds  of  blight  were 
unusually  destrudlive. 

Mr.  Mawley's  records  of  the  weather  taken  in  connedlion  with 
their  effedls  upon  animal  and  vegetable  life  will  be  very  valuable, 
not  merely  to  scientific  men,  but  to  the  pra(5lical  farmer  and 
gardener.  We  hope  the  author  will  receive  due  encouragement 
to  persevere  with  his  laborious  task. 
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Longman's  Magazine,  No.  V.,  March,  1883. 

In  the  current  number  of  this  magazine  we  come  upon  a  few 
matters  which  we  may  legitimately  notice.  "  Bits  of  Oak 
Bark,"  a  rural  trilogy  of  Richard  Jefferies,  betrays  the  close  and 
accurate  observer  of  the  fields  and  the  woods.  In  its  second 
part,  **  The  Legend  of  a  Gateway,"  we  read  how  a  lady  heard 
the  gallop  of  her  lover's  horse  in  the  lane,  and  heard  his  pecu- 
liar whistle  at  the  Gateway  at  the  very  moment  when  he  was 
crushed  to  pieces  at  a  level  crossing  some  twelve  miles  away. 
Not  a  word  reveals  whether  the  quaintly-told  story  is  an  out- 
growth of  the  writer's  imagination,  or  a  legend  which  it  might  be 
impossible  to  trace  to  its  source,  or  an  ow*re  true  tale  which 
could  be  verified  with  all  the  details  of  time,  and  place,  and 
names.  We  can  but  repeat  in  comment  that  the  introduction  of 
such  incidents  in  popular  literature  points  to  a  decided  change 
in  the  public  taste.     To  what  does  this  change  point  ? 

The  same  writer  makes  a  passing  remark  worthy  the  notice  of 
those  who  still  maintain  that  beauty  exists  for  man's  entertain- 
ment. *'  I  thought  how  the  apple  tree  in  blossom  before,  us 
cared  little  enough  who  saw  its  glory.  The  branches  were  in 
bloom  everywhere,  at  the  top  as  well  as  at  the  sides ;  at  the  top 
where  no  one  could  see  them  but  the  swallows.  They  did  not 
grow  for  human  admiration  :  that  was  not  their  purpose.'*  This 
refle(5lion  is  the  more  significant  as  coming  from  one  who  is 
assuredly  not  colledling  evidence  against  the  old  teleological 
school,  which  viewed  everything  in  Nature  as  existing  for  man's 
use  or  dele(5latfon. 

**  Health  in  a  Health  Resort,"  by  Dr.  B.  W.  Richardson, 
though  containing  many  valuable  suggestions,  leaves,  after  all, 
a  deep  feeling  of  sadness  in  the  mind.  For  to  what  end  is  it  to 
lengthen  life  unless  the  quality  of  life  could  be  altered  ?  After 
all,  it  is  better  to  die  of  swift  zymotic  diseases  than  of  softening 
of*the  brain,  heart  affedlions,  albuminuria,  general  debility, — the 
outcome  of  worry  and  competition  ! 


The  Mason  College  Magazine,  Edited  by  Students  of  Mason 
College,  Birmingham.  Vol.  I.,  No.  i.  January,  1883. 
Birmingham  :  Cornish  Bros. 

We  have  great  pleasure  in  welcoming  this  young  contemporary. 
It  appears  that  about  two  years  ago  the  students  of  the  Mason 
Science  College  felt  themselves  led  to  form  an  association  for 
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social  and  intelledlual  intercourse.  This  society,  now  known  as 
the  *'  Mason  College  Union/'  seems  to  have  led  to  the  little 
magazine  before  us,  in  which  its  future  proceedings  will  be  duly 
reported.  From  the  number  before  us  we  learn  that  **  Professor 
Haycraft  is  completing  a  test  for  uric  acid  by  which  a  quantita- 
tive analysis  can  be  made  in  about  fifteen  minutes." 

We  were  not  aware  that  the  plan  of  the  Mason  College  in- 
cluded the  study  of  classical  literature.  Such,  however,  it 
appears  is, the  fadt.  We  further  learn  that  Prof,  Bodington,  who 
has  filled  the  classical  chair,  has  resigned  it  for  the  post  of 
Principal  and  Professor  of  Classics  at  the  Yorkshire  College. 
This  is  an  interesting  fa(5l.  The  Yorkshire  College  was  origin- 
ally founded  for  the  study  of  Science  alone.  Then  literature 
was  added,  and  now  already  the  office  of  Principal  is  committed 
to  a  Professor  in  that  department !  We  fear  that  the  emancipa- 
tion of  Science  is  not  so  near  as  the  "  poor  humanist  *'  seems  to 
apprehend. 

In  the  editorial  introdudlion  we  note  the  just  remark  that — 
**  The  science  of  the  philosopher  is  a  very  different  thing  from 
the  science  of  the  vulgar,  which  is  nothing  more  or  less  than 
some  form  or  other  of  art."  Against  this  confusion,  which  is 
more  rife  in  England  than  elsewhere,  and  in  which  public 
speakers  and  eminent  writers  freely  indulge,  we  have  protested 
all  our  life,  but  in  vain. 

One  point  in  the  proceedings  of  the  College  Union  which  we 
notice  with  scant  satisfadlion  is  the  tendency  to  political  debates. 
Thus  we  find  among  the  proceedings  of  the  year  past  a  dis- 
cussion on  the  abolition  of  an  hereditary  House  of  Lords;  and 
in  the  course  of  last  month  (February,  1883)  ^^®  subjedl  for 
debate  was  that  the  prohibition  of  religious  subjedls  from  debate 
ought  to  be  abolished.  It  is  to  be  feared  that  political  discussion 
will,  in  the  Mason  College  as  elsewhere,  prove  not  favourable  to 
the  growth  of  profound  and  original  thought. 

Among  the  causes  of  that  racial  degeneracy  against  which 
Mr.  Herbert  Spencer  has  so  earnestly  cautioned  the  American 
people,  Dr.  G.  Beard  some  time  ago  pointed  out  the  "  expe- 
riment of  making  every  man,  woman,  and  child  a  politician  and 
a  theologian." 

We  in  this  country  have,  for  the  last  seven  or  eight  years, 
especially  suffered  from  an  excess  of  political  writing,  speech- 
making,  and  discussion,  and  if  we  aim  at  an  honourable  place 
in  the  intelledlual  world  we  must  turn  our  attention  elsewhere. 
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The  Mason  College  Magazine.    Vol.  I.,  No.  2,  February,  1883. 

This  second  issue  of  the  "  Mason  College  Magazine  *'  is  a 
decided  improvement  upon  its  predecessor,  and  makes  us  hope- 
ful as  regards  its  future. 

The  article  on  **  Scientific  Idealism,"  from  the  pen  of  Miss 
Constance  C.  W.  Naden,  is  an  exceedingly  able  and  luminous 
exposition  of  a  theory  which  seems  to  be  forcing  itself  upon  the 
attention  of  thinkers.  We  believe  that  the  writer  will  leave  her 
impress  on  the  philosophical  literature  of  the  age,  which,  in- 
deed, stands  in  some  need  of  re-casting. 

A  humorous  article  on  *'  Spelling  "  contains  a  discussion  as  to 
the  corredl  spelling  of  "  calligraphy  "  or  "  caligraphy,"  which  is 
now  sometimes  in  a  spirit  of  vulgar  aife(5lation  used  as  a  syno- 
nym for  hand-writing. 

At  a  meeting  of  the  **  Mason  College  Union  "  a  paper  was 
read  by  Miss  Evans  on  "  Degeneration,'*  which,  it  is  announced, 
will  be  printed  in  a  future  number  of  the  Magazine.  We  are 
glad  to  perceive  that  the  proposal  to  introduce  the  discussion  of 
religious  subje(5ts  was  rejedled  by  a  majority  of  more  than  five 
to  one. 

A  sketch  of  the  life  pf  Joseph  Priestley,  by  Mr.  G.  Harris 
Morris,  though  in  brief  compass,  is  exceedingly  good.  The 
author  justly  remarks  that,  **  in  spite  of  the  numerous  discoveries 
of  Priestley,  we  cannot  regard  him  as  a  scientific  man  in  the 
true  sense  of  the  word.  His  discoveries  were  the  result  of  hap- 
hazard experiments  performed  at  odd  moments,  usually  before 
breakfast,  and  he  lacked  the  ability  to  properly  interpret  the 
results  he  obtained. 


1883.]  (     241     ) 


CORRESPONDENCE. 


«*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fa  As  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


"REDUCTIO    AD    ABSURDUM." 


To  the  Editor  of  the  journal  of  Science, 

Sir, — Regarding  the  advanced  scientific  formula  I  send  two 
syllogisms : — 

The  Sun  is  the  cause  of  all  animate  existence. 
Intelligence  is  the  resulting  fad  of  animate  existence. 
Therefore — the  Sun  is  the  cause  of  intelligence. 

Intelligence  19  the  fador  of  all  things. 

The  Sun  being  the  cause  of  all  animate  existence. 

Therefore — the  Sun  is  the  maker  of  itself. 

These  syllogisms  I  send  you  by  way  of  a  nut  for  your  cor- 
respondent, *'  A  Lucretian,"  to  crack.  He  seems  apt  enough  to 
ask  questions  and  suggest  doubts  (presumedly  a  la  Socrate),  and 
doubtless  your  readers  would  be  glad  if  he  would  give  them 
some  of  his  reason  and  logic  (a  la  Platon), 

An  apt  observation  (I  think)  of  Lord  Mahon's  is  in  point : — 
'<  It  is  among  men  as  among  certain  tribes  of  animals ;  it  is 
sometimes  only  necessary  that  one  of  the  herd  should  step  for- 
ward and  lead  the  way  to  make  all  the  others  follow  with  alacrity 
and  submission. 

A  propos  of  this  is  the  much-vexed  question  of  **  mind  in 
animals."  The  real  point  is,  What  is  meant  by  mind  ?  There 
can  be  no  question  but  that  animals  have  intelligence.  If  they 
had  not,  unless  merely  automata^  how  could  they  exist  and  carry 
on  their  fund^ions  ?  That  they  have  intelligence  the  most  unob- 
servant could  not  doubt ;  but  it  is  mainly,  if  not  entirely,  diredled 
to  sense  (sensation)  results— to  the  gratification  of  appetite,  pre- 
servation,  aifed^ions  and  generation,  and  probably  avoidance  of 
pain.  They  have  instindts  and  instindlive  intelligence,  which 
reaches  the  primitive  stage  of  reasoning.    All  this  they  share 
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with  man.  The  mind  of  man  is  the  aggregate  of  all  that  has 
gone  before,  to  which  is  superadded  the  abstra(5l  powers  of  rea- 
soning on  things  other  than  those  of  the  senses.  What  animal, 
other  than  man,  concentrates  its  intelligence  in  the  contemplation 
of  ultimate  causes  ? — in  the  contemplation  of  the  purposes  of 
Creation  (so  to  speak)  and  of  a  God  ? 

On  this  question  (animal  intelligence)  the  most  absolute  ab- 
surdities are  indulged  in ;  vide  **  Nature,"  **  Science  Gossip," 
the  ponderous  volumes  of  Dr.  Lauder  Lindsay  (*'  Mind  in  the 
Lower  Animals ''),  and  the  latest  produdlion  in  this  class  of  lite- 
rature by  the  learned  zoological  secretary  of  the  Linnean  Society 
(**  Animal  Intelligence  ").  Mr.  Romanes  in  this  work  (page  29) 
says,  of  limpets,  **  that  after  every  browsing  excursion  they  return 
to  one  particular  spot  or  home,  and  the  precise  memory  of  direc- 
tion and  locality  supplied  by  this  fadl  seems  to  justify  us  in 
regarding  these  adlions  of  the  animal  as  of  a  nature  unquestion- 
ably intelligent." ! !  It  might  just  as  well  have  been  said  that 
the  creature  eats  to  satisfy  its  hunger ;  intelligent  because  by 
eating  it  preserves  its  powers.  At  page  25,  in  the  same  work, 
he  remarks  on  the  educated  oyster  closing  its  shell  to  preserve  it 
intadl  on  reaching  Paris.  In  another  part  of  the  same  work 
(page  I  forget)  this  facfl  is  claimed  and  commented  on  as  a  proof 
of  intelligence  ! ! !  There  are  many  other  passages  of  a  like 
chara(5ler,  and  so  strained  is  the  reasoning  that  it  suggests  to  the 
mind  of  the  reader  the  dilemmas  of  a  pressed  advocate,  and 
almost  leads  one  to  think  that  the  author  (with  all  his  reputation) 
is  unable  to  distinguish  between  a  purely  sense  adlion  and  a 
mind  adlion  ;  but  if,  on  the  jother  hand,  we  are  to  conclude  that 
Sensation,  Mental  Power,  and  Vitality  are  merely  Sun  results, 
then  we  may  suppose  that  the  mistiness  which  is  so  apparent  is 
merely  the  effedls  of  Sun  vibrations.  Lord  Mahon  seems  to  have 
anticipated  our  scientific  theorisers. 

In  conclusion  I  would  say  that  most  of  the  scientific  theorisa- 
tions  are  strained  and  bizarre,  and  that  their  objedl  appears  to  be 
that  man  and  his  intelligence  should  find  class  in  the  chapter  of 
animal  degradation  (Lord  Brougham,  *<  Dialogues  on  Instindl," 
says  something  like  this) ;  and  that  man,  in  his  most  intelledlual 
attribute,  is  merely  a  trained  ape ;  and  that  there  should  be  ex^ 
cised  from  the  mind  of  man  all  idea  of  other  potencies  than 
Matter  and  Force ;  and  that  the  conception  of  God  should  be 
banished  from  his  intelligent  and  wonderfully  designed  Universe. 
— I  am,  &c., 

S.  Billing. 
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DESCENT. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — How  far  has  isolation  operated  on  Descent  ?  Would  not 
the  separation  of  one  or  a  few  pairs  of  individuals  from  the 
congregated  species  cause  a  more  decided  and  rapid  develop- 
ment of  variations  than  if  left  with  a  large  number  of  their 
own  race  ? 

There  are  many  items  possessed  in  general  which,  however, 
every  individual  does  not  unfailingly  inherit,  but  this  is  speedily 
recflified  in  the  offspring  by  reason  of  overwhelming  oppor- 
tunities. But  if  one  pair  were  isolated  the  only  influence  at 
work  would  be  contained  in  the  parents ;  the  vigour  of  their  par- 
ticular constitution  would  have  full  play,  and  their  peculiarities 
would  be  inherited  without  any  fear  of  counterad^ion  by  the 
generalities  of  the  species,  variations  consequently  arising  much 
more  rapidly. 

There  is  no  other  explanation  in  domestic  species,  but  may  it 
not  have  taken  place  on  a  much  more  important  scale  ?  Here- 
ditary fancies  will  no  doubt  help  to  keep  up  a  species,  though 
very  often  I  have  noticed  pigeons  decidedly  prefer  another  variety 
to  their  own. — I  am,  &c., 

D.  Y.  C. 

[Our  correspondent's  views  seem  essentially  the  same  as  those 
of  Dr.  Moritz  Wagner,  discussed  in  our  last  volume  (p.  460) 
under  the  title  **  Evolution  by  Segregation." — Ed.] 


THE  COST  OF  SANITARY  REFORMS. 


To  the  Editor  of  the  journal  of  Science, 

Sir, — On  reading  a  recent  article  on  **  Health  in  Health  Resorts/* 
from  the  pen  of  Dr.  B.  W.  Richardson,  I  am  forcibly  reminded 
that  enthusiasts  often  forget  to  count  the  cost  of  their  projedls. 
We  are  told  that  it  is  possible  to  make  use  of  water-carriage  for 
sewage  without  having  our  rivers  polluted.  For  this  purpose  the 
learned  author  would  have  ''  floating  tanks  on  the  canal  or  river, 
in  or  connedled  with  a  steam  barge  which  should  pump  from  the 
town  its  sewage  into  the  receiving-tanks,  and  then,  when  charged, 
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steam  away  with  the  fertilising  material  to  dep6ts  in  the  course 
of  the  river,  where  the  material  could  be  applied,  direftly  or  after 
precipitation,  to  the  purposes  of  agriculture." 

It  may  be  instru(5live  to  examine  what  tonnage  would  be  re- 
quired thus  to  convey  away  the  sewage  of  a  large  town  situate 
on  a  navigable  river.  The  daily  dry-weather  flow  of  sewage 
from  the  town  in  question  is  estimated  at  a  minimum  of  8,000,000 
gallons  =  80,000,000  lbs.  weight,  or,  in  round  numbers, 
35,000  tons.  To  convey  this  mass  of  liquid  away  we  should  re- 
quire the  constant  service  of  175  barges,  each  of  200  tons  capa- 
city, or  from  fourteen  to  fifteen  every  hour  per  working  day  of 
twelve  hours.  Let  your  readers  imagine  the  outlay  of  building 
this  fleet,  and  the  daily  working  cost  in  wear  and  tear,  interest, 
fuel,  and  wages,  and  then  refle(5t  that  the  ordinary  expenses  of 
the  disposal  of  sewage,  whether  by  irrigation  or  precipitation, 
would  have  to  be  superadded. — I  am,  &c., 

Beggiatoa  alba. 


INFLUENCE    OF    WHITE    OBJECTS. 


To  the  Editor  of  the  journal  of  Science, 

Sir, — Can  any  or  your  readers  explain  why  a  white  cloth,  a 
sheet  of  paper,  or  other  white  objedt,  especially  if  in  motion,  has 
such  a  repulsive  efle(5l  upon  birds,  wild  or  tame  ?  Upon  inse(5ls 
they  seem  to  have  a  powerfully  attradlive  influence,  as  anyone 
may  observe  who  lays  down  a  white  cloth  in  a  field  or  wood,  and 
awaits  the  result. — I  am,  &c., 

P. 
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NOTES. 


Some  time  ago  M.  Fouquet  described  an  epidemic  among  young 
trout  occasioned  by  Ichthyophthirius  multifilis^  a  singular  ciliated 
infusorial  which  lives  parasitically  on  the  epidermis  of  the  trout, 
occasioning  a  fatal  inflammation.  M.  Henneguy  (''  Comptes 
Rendus  ")  has  described  another  epidemic  among  young  trout 
caused  by  a  flagelliform  infusorial  which  he  assigns  to  the  genus 
Bodo,  and  names  Bodo  necator.  Unlike  most  of  its  tribe  it 
cannot  live  in  impure  waters,  but  prefers  the  clear  well-a6rated 
water  which  is  essential  to  the  health  of  the  trout. 

M.  Ch.  Musset  has  observed  in  certain  plants  a  phenomenon 
which  he  names  Selenotropism.  They  bind  and  turn  towards 
the  moon  in  a  clear  night,  just  as  they  are  known  to  incline  to 
the  sun  by  day. 

H.  Th.  W.  Engelmann  (*«  Pfliiger's  Archiv.  ")  has  observed  in 
Bacterium  photometricum  a  well-developed  sensibility  for  light 
and  colour.  It  can  even  be  used  for  testing  the  permeability  of 
various  bodies  for  the  ultra-red  rays.  He  considers  that  bacfleria, 
though  morphologically  plants,  are  physiologically  animals.  He 
has  observed  that  all  parts  of  the  human  eye  are  transparent  for 
the  ultra-red  rays,  which  therefore  reach  the  retina  without 
affedling  it. 

Prof.  Berthelot  maintains  that  the  true  element  carbon  is  as 
yet  unknown ;  that  it  must  be  of  a  gaseous  nature ;  and  that 
diamond,  graphite,  &c.,  are  polymeres  of  the  veritable  carbon. 

According  to  MM.  Gerlach  and  Koch  (''  Biologisches  Central- 
blatt  **),  if  the  shell  of  an  egg  is  coated  over  in  great  part  with 
varnish,  the  embryo  is  dwarfed,  sometimes  not  reaching  a  fourth 
part  of  its  normal  size,  whilst  the  head  is  disproportionately 
large. 

Sir  W.  Hooker  ("  Pharm.  Journal  ")  states  that  the  powdered 
capsules  of  Puneeria  coagulans,  a  shrub  common  in  Northern 
India,  may  be  used  in  cheese-making  in  place  of  rennet.  A 
decod^ion  of  30  parts  of  the  powder  in  1150  parts  of  water  is 
sufficient.  A  teaspooniul  of  this  liquid  is  sufficient  for  a  gallon 
of  milk. 

At  the  February  meeting  of  the  Entomological  Society 
M.  Perinier  communicated  an  interesting  paper  on  three  species 
of  Paussus  found  in  ants'  nests  at  the  Cape  of  Good  Hope.    All 
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crepitate  like  the  Brachinidse,  emitting  a  yellowish  matter,  which 
stains  the  fingers  yellow  and  cannot  be  removed  for  some  days, 
in  spite  of  washing.  Their  relation  to  the  ants  seems  to  be 
rather  one  of  mutual  tolerance  than  of  a(5lual  benefit  to  either 
party.  The  ants  drag  them  back  if  they  approach  recently- 
hatched  larvae.  On  such  occasions  they  never  crepitate,  but  if 
touched  with  a  straw  they  discharge  with  great  violence,  and  any 
ants  in  the  neighbourhood  appear  as  if  stunned. 

At  the  same  meeting  was  exhibited  a  large  green  grasshopper, 
recently  caught  in  a  conservatory,  but  belonging  to  the  African 
genus  Conocephalus,  Though  belonging  to  a  phytophagous 
group  it  was  stri(5lly  carnivorous,  devouring  flies,  spiders,  and 
bits  of  raw  beef.  Its  introdu(5tion  into  England  is  not  ex- 
plained. 

At  the  meeting  of  the  Entomological  Society,  March  7th, 
Mr.  McLachlan,  F.R.S.,  exhibited  a  living  specimen  of  Polistes 
hebraus,  an  Indian  wasp,  which  had  found  its  way  to  London  in 
a  cargo  of  bamboo. 

It  appears  that  the  prothoracic  stigmata  of  the  Elateridae  are 
provided  with  trap-doors,  which  close  the  entrance  to  the 
tracheae. 

According  to  "  Ciel  et  Terre  "  the  caterpillar  oiZerene  pantaria, 
which  feeds  on  the  ash  tree,  is  not  at  all  aifedled  by  temperatures 
of  —30°  to  —40°  C.  Neither  birds,  ants,  nor  any  other  insecfl- 
ivorous  creatures  attack  them.  Wet  weather  is  the  greatest 
hindrance  to  their  spread. 

Yponomeuta  cognatella,  a  social  caterpillar,  often  occasions 
great  damage  in  the  apple-orchards  of  Normandy,  sometimes 
ruining  the  entire  crop. 

M.  R.  Blanchard,  in  a  memoir  presented  to  the  Academy  of 
Sciences,  maintains  that  the  chromatophores  of  the  Cephalopoda 
do  not  differ  in  their  general  structure  from  those  of  fishes,  ba- 
trachians,  and  especially  saurians.  The  surrounding  tissues 
take  no  part  in  their  movements. 

With  reference  to  the  "  Cruelty  to  Animals  Bill  "  the  "  Medi- 
cal Press  and  Circular  "  remarks — "  It  would  afford  us  no  sur- 
prise to  learn  that  the  majority  of  Mr.  Jesse*s  supporters  are 
indignantly  averse  to  such  restridlions  on  their  playful  amuse- 
ments as  in  the  near  future  will  be  imposed."  f  A  very  different, 
and  we  believe  much  more  corredl,  view  than  tnat  taken  by  Mr. 
Lawson  Tait.) 

Prof.  Nordenski6ld  intends  visiting  Greenland  in  August  next, 
with  the  intention  of  penetrating  mto  the  unknown  interior, 
which  he  believes  cannot  be  permanently  glaciated  below  80° 
north  latitude. 
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An  Exhibition  of  Insecfts  is  to  take  place  in  July  next,  at  the 
Palace  of  Industry,  in  Paris,  under  the  auspices  of  the  "  Central 
Society  of  Agriculture  and  In  serology."  (Insetflology !  a  vile 
word.) 

According  to  "  Les  Mondes  "  an  Italian  savant  pronounced  a 
specimen  of  gold  submitted  to  him  to  be  yellow  mica,  because 
*'  Science  does  not  admit  the  possible  occurrence  of  native  gold 
in  Eocene  formations.'' 

According  to  "  rEledlricite  "  Fra  Paolo  Sarpi  is  said  to  have 
anticipated  some  of  the  results  of  Gilbert  on  magnetism. 

We  quote  the  following  letter  from  **  Light  "  (January  27th) : 
— **  Last  evening  I  had  been  to  see  a  sick  friend,  and  left  at  ten 
o'clock.  At  about  10.30  I  was  passing  a  churchyard  about  two 
miles  from  the  city,  and  noticed  a  light  in  the  churchyard.  As 
the  gate  was  fastened  I  scaled  the  wall  and  walked  towards  the 
light,  when  it  moved  on,  waving  slightly,  as  a  flame  would.  The 
light  was  of  a  phosphorescent  colour,  and  was  about  5  ft.  in 
height  and  an  irregular  width  of  about  18  inches.  It  moved 
slowly  across  the  graves  with  a  sliding  motion,  in  an  easterly 
direction  towards  the  wind,  which  showed  it  was  not  an  ignis 
fatuus.  It  disappeared  near  a  yew  fence."  (The  circumstance 
of  the  light  moving  against  the  wind  does  not  disprove  that  it 
was  an  ignis  fatuuSy  except  to  persons  who  refer  this  phenome- 
non to  a  luminous  gas.  The  season  of  the  year,  however,  does 
not  agree  with  the  theory  of  phosphorescent  inse(5ls.) 

We  learn  from  an  esteemed  medical  contemporary  that,  in 
St.  Pancras  at  least,  undertakers  play  a  prominent  part  in  the 
Anti- Vaccination  movement. 

Dr.  Cullen,  of  Kundwa,  on  examining  430  railway  officials  in 
India  for  colour-blindness,  found  among  the  half-breeds  (Eura- 
sians) 1*6  per  cent,  among  Mahomedans  7*31  per  cent,  and 
among  Hindus  3*16  per  cent,  suffering  from  this  defedl.  Among 
471  boys  he  found  2*54  per  cent  incapable  of  distinguishing 
colours,  and  among  68  girls  none. 

According  to  the  experiments  of  Dr.  Tarnier,  as  quoted  by  the 
**  Medical  Press  "  from  an  American  journal,  it  is  possible  to 
produce  giants  to  order.  The  child  is  kept  in  the  dark,  at  the 
constant  temperature  of  85°  F.  It  grows  rapidly,  and  doubles 
its  weight  in  about  six  weeks.  It  is  asserted  that  six  months  of 
this  treatment  do  as  much  fox  the  development  of  a  child  as 
eight  years  of  ordinary  life  ! 

The  Scottish  Educational  Congress  has  passed  the  very  sensi- 
ble resolution  that  the  present  educational  demands  are  calculated 
to  be  prejudicial  to  the  health  of  children. 

If  the  human  will  can  produce  eife<5ls  without  the  intervention 
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of  bodily  prgzn^f  vrhy  may  not  the  will  of  other  animals  do  like- 
wise ?  Possibly  we  have  here  the  e3q>lanation  of  the  so-called 
fascination  of  seq)ents. 

H.  van  Wielowiejski  ("  Zeitsch.  Wissen.  Zoologie  ")  has  made 
a  thorough  anatomical  and  physiological  study  of  the  Lampy- 
ridae.  All  the  species  examined  have  in  their  mature  state  a 
very  imperfe^  development,  containing  organs  otherwise  peculiar 
to  larvae.  The  luminosity  cannot  have  the  obje<5l  of  sexual  at- 
tra<5lion,  as  it  is  shared  by  larvse  immediately  on  leaving  the  egg. 
The  luminous  organs  are  homologous  with  the  fatty  bodies  in 
other  inseifls. 

Mr.  W.  B.  Cooper  ("  American  Naturalist  *')  makes  some  in- 
teresting suggestions  on  the  possibility  of  teaching  brutes  the 
use  of  letters. 

According  to  the  "  New  Hampshire  Gazette  *'  a  toad,  having 
observed  that  flies  were  attradled  by  moistened  meal  which  was 
given  as  food  to  a  brood  of  chickens,  contrived  to  roll  himself  in 
the  saucer,  and  thus  became  a  lining  and  very  efficient  fly- trap. 

The  '*  American  Naturalist "  quotes,  from  an  essay  by  the  late 
Chauncy  Wright,  the  following  passage  : — **  According  to  Mr. 
Spencer's  views  the  first  strata,  had  they  been  preserved,  would 
have  contained  the  remains  of  Protozoa  and  Protophytes ;  but 
for  aught  we  dare  guess  they  might  have  contained  the  foot- 
prints of  archangels."  Our  contemporary  adds  in  comment : — 
**  Truth  is  stranger  than  fidlion.  What  else  can  be  the  Carson 
foot-prints  ?  " 

Prof.  Mallet,  in  an  oflicial  report  on  the  chief  processes  used 
in  the  chemical  analysis  of  drinking  water,  concludes  that  *'  it  is 
not  possible  to  decide  as  to  the  sanitary  quahty  of  a  water  by 
the  mere  use  of  a  process  for  the  estimation  of  organic  matter 
and  its  constituents.*' 

The  spider  crab  of  Japan  {Macrocheira  Camperi)  has  been 
known  to  reach  the  lengths  of  lo,  ii,  and  even  15  feet. 


ERRATUM 
Pftge  86,  line  131  (or  Pinchogta  read  Perichceta. 
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I.    FLANK    ATTACKS    ON    EVOLUTION.* 

R.  RUSKIN'S  noted  treatise  on  the  management  of 
sheepfolds  is  not  the  only  work  bearing  a  title  which 
throws  no  light  upon  the  nature  of  the  contents  or 
the  purposes  of  the  author.  The  two  essays  before  us  might 
indeed  have  legitimately  claimed  our  attention,  but  we  should 
have  little  suspefled  at  first  sight  that  both  of  them  are 
attempts  to  obtain  a  reversal  of  the  great  intelledlual  reform- 
ation of  the  nineteenth  century. 

The  distinctions  between  crystals  and  organisms  are,  no 
less  than  their  mutual  analogies,  a  fair  subjedl  for  investiga- 
tion. But  we  scarcely  see  that  Mr.  Howard  has  thrown  any 
new  light  upon  this  interesting  question.  It  has  long  been 
known  that  crystals  consist  of  a  multitude  of  particles  simi- 
lar in  shape,  In  strudlure,  and  in  composition  to  the  whole 
which  they  constitute.  It  is  admitted  that  a  crystal,  though 
it  may  grow,  is  incapable  of  true  ingestion  and  excretion ; 
that  it  does  not  propagate  its  species,  and  that  it  has  no  vital 
cycle.  There  is  indeed  in  the  crystal,  as  in  the  organism, 
individuation ;  a  certain  portion  of  matter,  more  or  less 
complex,  is  marked  off  from  all  around  it.  It  may  further 
be  contended  that  a  crystal  can  grow  under  suitable  cir- 
cumstances, and  that  if  damaged  it  possesses  a  self-repara- 
tive  or  restorative  power.  We  may  also  be  told  that  the 
distinction  between  growth  and  reproduction  is  not  so  capi- 
tal as  was  once  supposed ;  and  again,  that  there  are  animals 

*  The  Contrast  between  Crystallisation  and  Life.    By  J.  £.  Howard, 
F.R.S.,  F.L.S.,  F.R.M.S.,  &c.    London  :  £.  Stanford. 

Le  Nouveau  Programme  de  rBnseignroent  Secondaire.     Par  M.  H.  de 
Casamajor.    {Les  Mondts,  March  4,  1883.) 
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having  no  definite  vital  cycle,  which  are  not  born,  and 
which  do  not  of  necessity  die.*  It  may  likewise  be  shown 
that  in  lowly  animal  forms  there  occur  struftures  not  curvi- 
linear in  their  outlines,  but  reminding  us  of  the  geometrical 
forms  of  crystals.  It  is  also  indisputable  that  in  the  diamond, 
a  crystal  formed  of  carbon, — the  chara(5leristic  organic  ele- 
ment,— curvature  is  at  least  foreshadowed.  Still,  granting 
all  these  approximations,  or  rather  perhaps  analogies,  there 
is  a  gap  between  life  and  crystallisation  not  easily  to  be 
filled  up.  We  can  take  amorphous,  shapeless  matter,  quite 
devoid  of  individuality,  and  by  very  simple  manipulations 
we  can  cause  it  to  crystallise  in  forms  differing  according  to 
its  chemical  nature.  But  so  far,  it  must  be  frankly  con- 
ceded, we  have  been  unable  to  start  life  afresh.  We  must 
have  the  ovum,  the  seed,  the  spore  as  an  initial-point.  We 
cannot  take  animal  or  vegetable  matter,  as  obtained  from 
dead  animals  or  plants,  and  from  it  constru(5l  even  the 
humblest  living  organism.  Still  less  can  we  vivify  inorganic 
matter.  And  unless  we  can  perform  this  latter  exploit,  all 
the  experiments  of  a  Pouchet  or  a  Bastian,  even  if  free 
from  the  slightest  loophole  for  error,  are,  ex  hypothesis  beside 
the  real  question. 

But  admitting  all  this,  provisionally  at  least,  we  have  to 
ask  whether  the  contrast  between  crystallisation  and  life  has 
the  signification  which  Mr.  Howard  and  his  friends  seem  to 
find  in  it,  and  whether  it  can  be  accepted  as  an  argument  of 
any  weight  against  the  truth  of  Evolution  ? 

It  may  well  be  questioned  whether  any  upholder  of  the 
doftrine  of  Development  regards  crystals  as  a  stepping-stone 
— much  less  a  bridge — between  dead,  unindividualised  mat- 
ter and  the  plant  or  the  animal,  or  assumes  organisms  as 
having  arisen  from  crystals.  Lorenz  Oken,  more  than  forty 
years  ago,  taught  that  the  crystal  sprang  from  the  fluid  drop 
by  a  process  of  contraftion,  flattening  down,  whilst  the 
organism  took  its  departure  by  the  opposite  process  of  ex- 
pansion. Translated  into  more  modern  language  this  means 
that  the  crystal  and  the  organism  do  not  stand  on  the  same 
ascending  line,  and  that  contrasts  between  them  are  hence 
naturally  to  be  expedled. 

As  for  the  origin  of  life  we  must  seek  deeper.  It  may 
perhaps  yet  be  found,  though,  considering  the  vast  complex- 
ity of  the  humblest  organism  as  compared  with  the 
crystal,  it  may  possibly  for  ever  elude  human  search.  But 
taking  the  worst  case  :  supposing  that  life  took  its  rise,  as 

*  Journal  of  Science,  1882,  p.  401. 
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Darwin  admits,  in  the  manner  commonly  called  miraculous, 
is  that  any  reason  that  we  should  adopt  the  theory  of  me- 
chanical, individual  creation  ?  There  are  writers  who  con- 
tend that  if  the  origin  of  the  first  living  being  demanded  a 
breach  of  the  law  of  continuity,  a  direft  Divine  interference, 
every  animal  and  vegetable  form  may  have  taken  its  origin 
in  the  like  manner.  To  this  argument  we  oppose  the  *'  prin- 
ciple of  parsimony,"  which  bids  us  not  invoke  a  **  Deus  ex 
machina  "  where  it  is  not  absolutely  imperative.  We  see, 
further,  if  we  are  able  and  willing  to  weigh  fairly  the  evi- 
dence, that  God  did  not  mould  every  plant  and  animal  on 
the  "  cpntra(5l "  principle  of  the  Old  School,  but  allowed 
them  to  be  evolved  by  *'  descent  with  modification  "  from 
anterior  forms  of  life. 

We  have  now  to  notice  a  portion  of  Mr.  Howard's  pam- 
phlet which  we  would  gladly  pass  over  were  if  not  essential 
for  an  understanding  of  his  position  and  his  animus.  We 
refer  to  the  manner  in  which  he,  in  his  attack  upon  Evolu- 
tionism, drags  in  Auguste  Comte  and  Positivism.  He  writes 
in  his  "  Conclusion  " : — "There  is  an  irreconcilable  opposi- 
tion, a  total  contrariety,  between  this  do(5lrine  [i.e.,  'that 
life  is  a  gift  of  the  Almighty  *J  and  the  religion  of  M.  Comte 
which  would  wholly  subvert  the  existing  order  of  things. 
The  adherents  of  Positivism  and  the  disciples  of  Darwin 
are  sufficiently  outspoken  on  these  subjedts."  He  quotes, 
in  a  note,  the  "  Gazette  des  Tribunaux  "  for  March  2nd, 
1870,  describing  Comte's  repudiation  and  desertion  of  his 
lawful  wife,  who  had  been  his  faithful  companion  and  nurse 
during  an  attack  of  insanity,  and  his— to  us — disgusting 
liaison  with  Clotilde  de  Vaux,  the  wife  of  a  convidl. 

Now  supposing  any  of  those  "  average  English  minds  " 
whose  "  imprafticably  pradtical  charadler,"  *'  strong  com- 
mon sense,"  *  and  "  attachment  to  cherished  traditional 
opinions  "  the  author  has  vaunted,  reads  and  considers  the 
matter  we  have  just  quoted.  Will  he  not,  finding  Comte 
and  Positivism  suddenly  introduced  in  so  unfavourable  a 
light  in  the  peroration  of  an  attack  upon  Evolutionism,  be 
led  to  suppose  that  the  two  dodtrines  are  closely  allied,  and 
that  Comte  was  probably  a  forerunner  and  fellow-labourer 
of  Charles  Darwin  ?  Now  we  are  not  at  liberty  to  assume 
that  Mr.  Howard  wished  or  intended  that  his  readers  should 
fall  into  this  mistake.  Yet  he  has  certainly  taken  no  pains 
to  save  them  from  so  gross  an  error.     Personally  he  must 

*  This  is  a  thing  of  the  past.  The  Englishman  of  the  present  day  has 
small  claims  either  to  pradicality  or  common  sense,  and  is,  of  all  civilised 
nations,  the  most  easily  thrown  into  a  state  of  panic  and  stampedo. 
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know — at  least  we  cannot  insult  him  by  the  contrary  suppo- 
sition— that  Augusta  Comte  was  an  upholder,  even  as  Cuvier, 
Agassiz,  or  Dawson,  of  the  permanent  distinftness  of  or- 
ganic species ;  he  must  know  that,  with  perhaps  the  single 
exception  of  George  Henry  Lewes,  the  Positivists,  with 
their  present  leader  Robin,  take  the  same  view,  and  condemn 
Darwinism  in  language  sufficiently  vigorous.  Many  of  Mr. 
Howard's  hearers  must  also  have  been  fully  aware  of  the 
fundamental  opposition — the  difference  toto  ccelo — between 
Evolutionism  and  Positivism,  between  Darwin  and  Comte, 
Yet  none  of  them,  as  it  appears,  in  the  subsequent  dis- 
cussion had  the  candour  to  point  out  the  misconception  to 
which  the  speaker's  words  might  give  occasion.  They  al- 
lowed, tacitly  at  least,  the  moral  shortcomings  of  Comte  to 
prejudice  the  public  against  the  do(5lrine  of  Evolution. 

We  have,  of  course,  no  wish  to  defend  either  Comte  or 
his  followers.  We  regard  them  as  enemies  to  Science,  espe- 
cially as  regards  physiological  experimentation,  and  we  are 
anxious  merely  that  their  full  antagonism  to  Evolutionism 
should  be  clearly  recognised.  At  the  same  time  it  may, 
perhaps,  be  questioned  in  how  far  an  exposure  of  the  moral 
errors  and  shortcomings  of  any  writer  may  legitimately  be 
used  for  the  refutation  of  his  theories  ?  It  may  further  be 
denied  that  Evolutionism  is  or  can  be^if  rightly  interpreted, 
"  subversive  of  the  existing  order  of  things."  That  order, 
from  the  very  fa(5l  of  its  existence,  must  be  in  some  degree 
in  accordance  with  man's  nature  and  with  his  surroundings. 
Those  who  believe  in  catastrophism,  in  sudden  destrudlions 
of  all  living,  and  in  re-creation,  may  aim  at  revolutions  in 
matters  social  and  political,  but  the  consistent  Evolutionist 
can  indulge  in  no  such  aberrations. 

M.  de  Casamajor  introduces  his  attack  on  the  New  Natural 
History  in  a  somewhat  different  form.  He  entertains  fears 
that  "  the  Christian  family  is  attacked;  that  Episcopacy, 
the  Councils,  and  the  Pope  are  calumniated  "  ;  and  hence  he 
wraps  up  his  onslaught  on  Evolutionism  in  a  series  of  essays 
on  higher  education.  He,  like  M.  TAbb^  Moigno,  proposes 
to  **  become  offensive."  In  what  sense  he  succeeds  in  so 
doing  may  be  judged  from  the  following  passage  : — 

"  XL  Darwinism  supposes  two  impossible  fafts.  i.  Life 
derived  from  brute  matter.  2.  The  existence  and  growth  of  a 
being  cast  naked  and  feeble  upon  the  earth." 

"  I.  Life  does  not  spring  from  blind  matter.  If  in  faft 
the  inherent  forces  of  matter,  or  chance,  have  been  already 
able  to  form  organised  beings,  why  in  our  days  do  we  not 
see  in  the  air,  in  the  ocean,  on  the  mountains  or  the  plains, 
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the  sudden  appearance  of  a  living  creature  the  origin  of  which 
could  be  with  certainty  attributed  to  inorganic  matter  ? 

*'  2.  And  how,  deprived  of  maternal  cares,  could  a  young 
animal  subsist  without  experience  and  strength  ? 

"  How  could  the  young  sparrow,  when  commencing  to 
live,  preserve  its  existence  if  its  parents  did  not  bring  it 
regularly  either  the  inse(5ls  or  the  seeds  and  the  fruits  neces- 
sary for  its  support  ? 

**  I  see  it,  this  frail  and  delicate  creature :  it  succumbs 
after  true  sufferings  caused  by  cruel  hunger.  If  the  mother 
does  not  keep  the  young  swallow  warm  it  must  soon  perish 
under  the  influence  of  cold  ;  its  eyes  contemplate  the  light, 
and  darkness  then  infolds  them  ;  life  with  a  red  blood  cir- 
culates in  its  veins,  in  its  arteries,  and  the  icy  hand  of  death 
soon  stops  it ;  its  brain  and  nerves  had  placed  it  in  connec- 
tion with  the  external  world,  but  deprived  of  their  exquisite 
sensibility  they  cease  to  perceive  the  radiance  of  the  sun 
and  sounds  full  of  harmony. 

''  No  !  a  creature  at  the  outset  of  its  existence  cannot  be 
thrown  feeble  and  naked  upon  the  earth,  and  still  preserve 
there  its  life. 

"  There  was  required,  at  first,  for  every  species,  a  being 
completely  formed,  a  being  whose  body,  instindls  or  reason 
were  entirely  developped ;  parents  were  necessary  created 
in  their  adult  age. 

'^  Darwinists  admit  consequently  as  true,  as  a  fundamental 
principle  of  their  theory,  an  impossible  fact.** 

We  have  transcribed  literally  this  passage  from  our 
*'  offensive  '*  author  lest  we  should  be  suspedted  of  wickedly 
perverting  his  line  of  argument  in  order  to  make  him  appear 
ridiculous.  Few  persons,  indeed,  would  be  able  to  conceive 
that  a  man  of  any  education  could  seriously  put  forward 
such  a  misconception,  not  to  say  misrepresentation,  of  Evo- 
lutionist doflrines. 

It  is  no  part  of  the  teachings  of  Darwin — as  M.  de  Casa- 
major  might  see  from  the  concluding  passage  of  the  **  Origin 
of  Species** — that  life  sprang  originally  from  **  blind  matter." 
Nor  is  such  an  assumption  in  the  least  necessary  for  the  va- 
lidity of  the  Evolutionist  theory  of  the  organic  world.  We 
may  even  go  a  step  further,  and  ask  how  does  M.  de  Casa- 
major  know  whether  or  no  in  our  days  a  living  creature, 
previously  unknown,  has  or  has  not  ever  suddenly  made  its 
appearance  ?  How  would  he  distinguish  between  such  a 
creature  and  one  which  might  have  existed  for  thousands  of 
years,  but  had  hitherto  escaped  observation  ?  Darwin  sup- 
poses—whether rightly  or   wrongly  is    for   the    moment 
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immaterial — that  new  forms  do  not  "  suddenly  "  appear,  but 
are  the  outcome  of  cumulative  changes,  each  step  so  minute 
as  to  escape  observation. 

Turn  we  to  the  second  difficulty  which  M.  de  Casamajor 
encounters — the  question  how  a  young  animal,  devoid  of 
experience  and  strength,  could  exist  without  maternal  care  ? 
This  seeming  "  impossible  faft  "  is  got  over  to  the  present 
day  in  perhaps  the  majority  of  animal  species.  Many  rep- 
tiles and  amphibia,  most  fishes,  the  majority  of  inse(5ts  and 
mollusks,  not  to  speak  of  lower  forms  of  life,  deposit  their 
eggs  and  leave  them  to  the  tender  mercies  of  the  world. 
Such  an  egg  receives  and  requires  no  more  parental  care  than 
does  the  spore  of  a  fern.  Darwinism  does  not  suppose  the 
produdlion  of  any  but  the  very  lowest  forms  of  life  except 
by  mature  parents.  And  amongst  the  Protozoa  we  find 
propagation  without  the  slightest  approach  to  the  relations 
of  parent  and  offspring. 

Darwinism,  in  short,  does  not  suppose  the  two  impossible 
fadts  which  M.  de  Casamajor  is  pleased  to  rank  amongst  its 
fundamental  do(5trines.  Is  it  any  transgression  against 
courtesy  if  we,  on  our  part,  express  the  wish  that  before 
condemning  Evolutionism  as  he  does,  he  would  at  least  make 
himself  accurately  acquainted  with  its  peculiar  tenets,  and 
not  ascribe  to  it  Hirngespinste  of  his  own.  Might  we  not 
remind  him  of  the  desirability  of  making  himself  better 
acquainted  with  the  conditions  of  animal  life,  and  thus  escape 
the  error  of  declaring  that  "  every  species  **  requires  in 
infancy  the  fostering  care  of  parents  ? 

We  will  now  venture  to  assume  "  the  offensive,"  and  to 
enquire  into  the  necessary  results  of  the  origin  of  animals, 
if  it  had  taken  place  in  the  manner  recognised  by  traditions 
and  by  the  Old  School  of  Natural  History.  Let  us  suppose 
that  a  pair  of  every  animal  species  has  been  suddenly  and 
specially  created  within  the  interval  of  (say)  two  or  three 
literal  days,  and  set  at  liberty  to  seek  its  sustenance :  how 
will  such  sustenance  be  found  ?  Everyone  who  has  even  a 
popular  acquaintance  with  animal  life  is  aware  that  multi- 
tudes of  species  subsist  only  upon  the  refuse  and  the  debris 
of  pre-existing  animal  or  vegetable  life.  We  have  in  most 
of  the  great  groups  carrion-feeders  and  devourers  of  excre- 
ment. The  bones,  the  flesh,  even  the  wool,  the  hair,  the 
feathers,  horns,  and  hoofs  of  defunft  vertebrates  furnish 
support  to  the  hyaenas  and  the  dog  tribe,  to  the  vultures  and 
the  crows,  to  fishes  too  numerous  to  enumerate,  to  carrion 
and  dung-flies,  to  moths  of  the  group  Tineidae,  to  the  necro- 
phagous beetles,  the  Sphseridiidae,  the  Staphylinidae,  the 
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coprophagous  Lamellicorns,  and  other  groups  which  it  would 
be  equally  needless  and  tedious  to  mention.  We  have 
then  the  parasitic  groups,  entozoic  and  epizoic,  to  be  pro- 
vided for. 

In  like  manner  the  refuse  of  the  vegetable  world — wood, 
leaves,  &c.,  in  various  states  of  decay,  furnishes  a  pabulum 
for  a  host  of  beetles,  myriapods,  certain  lepidopterous  larvae, 
for  the  land-snails,  and  even  for  the  earth-worms,  whose 
diet  consists  largely  of  humus.  It  may  well  be  asked  how, 
on  the  mechanical  creation  theory,  could  all  the  above  enu- 
merated groups  find  support  save  on  the  assumption  of  a 
perfe<5t  complication  of  miracles  ?  We  have  heard  it  sug- 
gested, by  an  adherent  of  *'  brachy-chronology,"  that  the 
fossils,  animal  and  vegetable,  which  we  discover  in  the 
earth's  crust  are  not  the  remains  of  extindl  species,  but 
mere  simulacra  "  for  man's  illusion  given."  Are  we,  in  the 
same  spirit,  to  assume  that  this  earth  was  created  ready 
stocked  with  carrion  and  excrement,  with  decayed  wood  and 
withered  leaves  ? 

How  beautifully  simple,  on  the  other  hand,  is  the  Evolu- 
tionist view  which  supposes  that,  as  any  kind  of  refuse 
matter  became  abundant,  some  animal  form,  impelled  by  the 
struggle  for  existence,  adopted  such  refuse,  first  as  a  portion 
of  its  diet,  and  then  as  the  whole,  its  habits  and  its  strudture 
becoming  modified  accordingly.  On  the  mechanical-creation 
hypothesis  the  eater  would  in  many  cases  precede  its  food, 
whilst  on  the  Evolutionist  hypothesis  the  food  would  precede 
the  eater,  which  would  take  advantage  of  the  new  opening. 

Both  the  writers  whose  views  we  have  been  discussing 
approach  Evolutionism  from  an  ecclesiastical  point  of  view, 
and  both  seem  to  regard  it  as  hostile  to  and  irreconcilable 
with  Christianity.   Says  Mr.  Howard,  in  the  opening  passage 
of  his  pamphlet,  **  It  has  been  supposed  that  the  notion  of 
Deity,  or  of  an  omnipotent  creative  and  sustaining  power, 
may  be  thus  removed  to  a  greater  distance  from  the  human 
mind ;  and  the  unwelcome  thought  of  responsibility  to  a 
higher  tribunal  than   those    of  earth,   and   of  subjedlion 
to  an  eternal  judgment  abolished."     Here  is  a.  distindl,  a 
grave,  and  we  hesitate  not  to  say  an  utterly  baseless,  impu- 
tation.   Mr.  Howard  here  insinuates,  if  he  does  not  direftly 
assert,  that  the  motives  of  Darwin  and  of  his  coadjutors 
and  disciples  have  not  been  scientific,  or  at  least  not  purely 
so,  but  that  they  have  been  adluated  by  other  considerations 
— by  a  hostility  to  revealed  religion.     Now  there  is  no  evi- 
dence whatever  in  support  of  this  charge.    The  true  man  of 
Science  does  not  go  forth  in  search  of  the  extra-scientific 
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bearings  of  his  conclusions.  Darwin,  as  far  as  we  know, 
had  simply  in  view  to  display  the  phenomena  of  the 
organic  world  in  a  form  worthy  to  be  called  scientific. 
Some  of  his  disciples,  as  well  as  not  a  few  of  his  opponents, 
are  heterodox ;  but  that  they  are  heterodox  because  Evolu- 
tionists is  simply  a  railing  accusation.  Mr.  Howard  would 
do  well  to  refleft  that  Mr.  Wallace,  Prof.  St.  George  Mivart, 
Dr.  Drysdale,  Dr.  Dallinger,  and  numbers  of  leading  Evo- 
lutionists both  in  this  country  and  especially  in  America, 
repudiate  Atheism  as  distindlly  as  does  the  *'  Viftoria 
Institute." 

It  may  perhaps  be  contended  that  Mr.  Howard  is  not 
speaking  of  Evolutionists  in  the  passage  which  we  have 
quoted.  Let  us  therefore  look  further.  He  writes : — "  It 
might  almost  be  said  that  they  [the  prophets  and  teachers 
of  this  new  dodlrine]  form  a  mutually  supporting  and  a 
somewhat  exclusive  se£l.  ...  It  is  not  the  present  genera- 
tion of  Englishmen  who  will  be  reconciled  to  the  thought 
that  they  are  in  their  origin  viler  than  the  sea-weed,  and  in 
their  gradual  fashioning  improved  out  of  the  most  lowly 
organised  animals  that  the  earth  and  the  sea  support." 

Lest  this  should  not  seem  sufficiently  decisive,  the  author 
refers  to  and  quotes  in  his  Appendix  a  passage  from  the 
'*  Edinburgh  Review"  of  April,  1873.  It  runs:— "The 
practical  influence  of  the  new  dodlrine  is  seen  in  the  rise 
and  rapid  growth  of  a  pseudo-scientific  sedl — the  seft  of  the 
Darwinian  Evolutionists.  This  seft  is  largely  recruited 
from  the  crowd  of  facile  minds  ever  ready  to  follow  the 
newest  fashion  in  Art  or  Science,  in  social  or  religious  life, 
as  accidents  of  association  or  influence  may  determine.  .  .  . 
The  evidence  in  favour  of  the  central  Darwinian  dodtrine  is 
notoriously  deficient,  but  this  is  no  hindrance  to  its  enthusi- 
astic acceptance.  .  .  .  Another  note  of  scftarianism  is  their 
tendency  to  intolerance.  The  tendency  is  manifested,  per- 
haps, in  its  extremest  form  amongst  the  rank  and  file  of  the 
sedl.  It  displays  itself,  however,  in  various  shapes,  some  of 
which  arc  amusing  enough.  This  tendency  to  intolerance 
appears  also  in  the  writings  of  the  school,  especially  in  the 
less  distinguished.  The  tone  of  the  discussion  in  many  cases 
involves  the  tacit  assumption  that  the  Evolutionists  are  the 
only  wise  men,  and  that  wisdom  itself  will  die  with  them." 
Who  is  the  writer  quoted  we  know  not.  For  anything  that 
appears  to  the  contrary  he  may  be  some  litterateur,  unwilling 
and  perhaps  unable  to  weigh  the  evidence  in  favour  of  Evo- 
lution with  the  patience  which  it  demands.  The  "  seft,"  as 
he  calls  it,  has  secured  the  adhesion  of  the  great  majority  of 
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working  naturalists,  and  finds  its  opponents  chiefly  among 
those  who  know  it  by  hearsay  or  by  dipping  into  the  **  Origin 
of  Species."  The  charge  of  intolerance  comes  with  a  sin- 
gularly bad  grace.  We  know  of  no  Evolutionist  writer, 
even  the  "  less  distinguished,"  who  has  sought  to  rival  the 
adherents  of  the  Old  School  in  the  use  of  offensive  language, 
in  appeals  to  passion  and  prejudice,  in  misrepresentation,  or 
in  personalities.  Every  year  that  passes  seems  but  to 
strengthen  the  evidence  in  favour  of  Evolutionism,  and  to 
win  for  it  more  general  acceptance  among  patient  searchers 
for  the  truth. 


II.    PATENT    RIGHT    AND    PATENT-LAW-* 

By  An  Old  Technologist. 

HE  question  of  patent-right  and  copy-right  is  at  present 
in  a  most  unsatisfactory  condition.  Experts,  or  per- 
sons who  at  least  profess  themselves  such,  differ  not 
merely  as  to  details  and  points  of  expediency,  but  as  to  first 
principles. 

We  cannot  even  agree  whether  a  Patent  is  the  registra- 
tion of  an  inventor's  property  in  his  own  ideas,  or  the  grant 
of  an  especial  privilege  which  the  State  may  confer,  but 
which  is  still  a  phase  of  "  monopoly  "  and  a  sin  against  our 
modern  English  deity,  **  free  trade."  To  me  it  seems  that 
in  this  discussion  the  ideas  of  monopoly,  proteftion,  and 
free  trade  are  essentially  foreign.  If  any  property  is  to  be 
held  sacred,  surely  that  of  a  man  in  the  creation  of  his  own 
brains  must  hold  that  position.  A  new  book  or  a  new  in- 
vention is  something  which  heretofore  had  no  existence. 
The  author  or  the  inventor  has  not  appropriated  to  his 
private  and  exclusive  use  something  which  previous  was 
common  and  open  to  the  public.     He  has  not  limited  the 

•  The  Government  Patent  Bill  of  1883. 

The  Patent  Bills  of  1883  :  Private  Aims  and  Public  Claims.    By  R,  A. 
Macfie,  F.R.S.E.     Edinburgh  :  T.  and  T.  Clark. 

Copyright  and  Patents  for  Inventions.     Vol.  II.      By  R.  A.  Macfib. 
Edinburgh  :  T.  and  T.  Clark. 
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scope  and  the  field  for  the  exertions  and  the  enterprise  of 
other  men  ;  on  the  contrary,  he  has  in  many  cases  opened 
out  new  tracks.  In  what  legitimate  sense  his  claims  can  be 
called  a  privilege  and  a  monopoly  I  do  not  see.  According 
to  Coke's  definition  a  monopoly  is  a  grant  or  decree  of  the 
ruling  power,  by  which  some  person,  company,  or  corpora- 
tion is  invested  with  the  exclusive  right  to  manufacture  or 
sell  certain  goods,  or  to  perform  other  adlions  which  were 
previously  open  to  the  public  in  general. 

To  take  an  instance :  the  East  India  Company  was 
formerly  endowed  with  the  exclusive  privilege  to  trade  to 
India,  China,  and  in  general  to  countries  situate  eastwards 
of  the  Cape  of  Good  Hope.  This  was  evidently  a  monopoly, 
because  previous  to  their  charter  any  British  merchant  might, 
if  so  disposed,  trade  to  those  countries,  and  was  afterwards 
prevented  from  so  doing.  On  the  other  hand,  suppose  John 
Tomkins  invents  a  dichroic  dye,  which  when  applied  to  silks 
gives  them  a  beautiful  rose  colour  when  seen  in  one  diredlion, 
and  an  intense  green  when  viewed  in  another.  He  applies 
for  and  obtains  a  patent.  But  the  exclusive  right  which  he 
thus  holds  deprives  the  public  of  nothing,  since  prior  to  the 
invention  of  John  Tomkins  they  could  not  make  this  dye. 

Even  Mr.  Macfie,  who  can  scarcely  be  accused  of  too 
strong  a  bias  in  favour  of  the  rights  of  inventors,  says,  in 
his  evidence  before  the  Commons'  Committee  in  1871,  very 
much  the  same  thing  : — **  They  are  not  deprived  of  anything 
that  they  had  before.  Patents  do  not  deprive  you  of  any 
rights.  The  theory  is  that  a  Patent  creates  something  that 
did  not  exist  before.  With  regard  to  the  old  monopoly  it 
was  a  grant  of  something  in  existence,  such  as  the  sale  of 
sugar  or  salt ;  in  fadl  there  was  hardly  anything  that  was 
not  a  subjedl  of  monopoly  in  the  old  times,  and  there  the 
public  were  deprived  of  something."  It  is  surely  therefore 
to  be  regretted  that  such  terms  as  "  proteftion  "  should  still 
be  retained,  and  that  reference  is  still  made  to  the  *'  Statute 
of  Monopolies."  These  very  words  at  once  throw  free-trade 
champions  into  a  state  bordering  on  delirium  tremens,  and 
make  them  fancy  that  they  have,  as  such,  a  good  locus  standi 
in  the  discussion  of  the  question. 

But  it  is  asked  by  the  opponents  of  copy-right  and  patent- 
right,  why,  if  there  can  be  property  in  ideas,  are  not  the 
author  and  the  inventor  secured  in  the  enjoyment  of  their 
rights  for  ever,  instead  of  for  a  limited  term  ?  This  is  a  very 
difficult  question  to  deal  with.  In  the  German  empire  copy- 
right is,  I  believe,  perpetual.  It  is  to  be  considered  that  the 
value  of  a  book  or  an  invention  is  greatest  immediately  after 
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it  has  come  into  notice,  and  in  the  course  of  a  century  be- 
comes, in  all  ordinary  cases,  almost  null.  Thus  if  a  perpetual 
property  were  granted  the  author  or  inventor,  or  his  as- 
signees, might  very  probably  in  course  of  time  abandon  their 
rights.  But  we  must  also  remember  that  not  merely  property 
in  ideas,  but  property  of  other  kinds,  is  in  these  days  called 
somewhat  rudely  in  question.  The  Communard  and  the 
Sans  Culotte,  unwilling  or  unable  perhaps  to  work  and  to 
accumulate,  inveigh  against  the  landholder  and  the  capitalist 
as  monopolists.  In  the  very  same  spirit  the  man,  rich  or 
poor,  who  can  invent  nothing  cries  out  against  Patent-right 
because  it  prevents  him  from  appropriating  his  neighbour's 
ideas  without  payment.  He  longs  for  the  abolition  of  Patent- 
law  just  as  do  his  brethren  above  mentioned  for  the  confis- 
cation of  real  property,  the  seizure  of  the  "  unearned 
increment,"  and  similar  drastic  measures  which  cannot  here 
be  discussed.  It  is  admitted  that  the  limitation  of  copy- 
right and  patent-right  may  seem  to  imply  that  they  partake 
rather  of  the  nature  of  a  privilege  than  of  property.  But  it 
will  not  fail  to  be  noted  that  ordinary  property  is  being  sub- 
jefted  to  increasing  limitations.  Among  these  rank  the 
succession-,  probate-,  and  legacy-duties,  which  on  every 
occasion  of  a  transfer  greatly  curtail  its  amount,  if  not  its 
duration. 

It  must  also  be  remembered  that  we  in  England,  unlike 
other  nations,  grant  perpetual  monopolies  to  persons  who  do 
not  originate  anything,  but  who  do  merely  what  any  other 
man  or  association  of  men  might  have  done  just  as  well. 
Suppose  a  number  of  capitalists  club  together,  and  propose 
to  supply  any  town  or  distrift  with  water.  It  is  plain  that 
here  is  no  novelty,  invention,  or  improvement.  The  methods 
of  collefting  and  storing  water  in  reservoirs,  of  conveying  it 
in  mains,  and  of  distributing  it  in  service-pipes  are  as  well 
known  as  is  the  art  of  building  a  house.  Yet  on  their  appli- 
cation the  Legislature  will  grant  them  a  perpetual  property 
not  merely  in  their  eredtions,  tanks,  culverts,  and  other 
works,  but  in  the  exclusive  right  to  supply  the  town  in  ques- 
tion with  water.  If  the  inhabitants,  weary  of  the  extortions 
and  malversations  of  such  a  company,  wish  to  take  the 
matter  into  their  own  hands,  they  cannot  eredt  other  water- 
works in  opposition,  but  must  buy  off  or  **  compensate  "  the 
company.  Why  should  we  give  the  inventor  so  much  more 
unfavourable  terms  than  we  grant  to  the  speculator  and  the 
projeftor  ? 

But  leaving  the  consideration  of  abstract  right,  which  I 
hold  to  be  decidedly  in  favour  of  the  inventor,  let  us  turn  to 
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the  question  of  expediency.  Is  the  recognition  of  the  in- 
ventor's property  in  his  ideas  beneficial  or  otherwise  to  the 
nation  ?  Are  the  interests  of  the  patentee  and  those  of  the 
public  in  harmony  or  in  opposition  ?  It  will  be  of  course 
admitted  that,  to  hold  our  position  as  a  great  industrial 
community,  we  stand  in  continual  need  of  improvements. 
We  must  make  our  goods  either  cheaper  or  better  than  we 
did  before,  and  we  must  from  time  to  time  begin  to  make 
something  new, — something  which  has  not  been  made  before. 
In  a  word  we  need  invention  :  what  is  the  best  article  to-day 
is  no  longer  in  the  same  position  to-morrow ;  what  suits 
present  wants  will  not  always  meet  the  requirements  of  the 
future.  If  we  stand  still,  our  enemies — I  use  the  term  ad- 
visedly, for  international  competition  is  only  a  modern  phase 
of  war — will  not  follow  our  example,  and  we  shall  be  left 
behind.  We  must  therefore  have  a  constant  supply  of  in- 
ventions. For  this  purpose  we  must  make  it  remunerative 
to  invent.  Few  persons  in  this  world  will  work  persistently 
for  nothing.  It  has  indeed  been  cynically  said,  by  some  one 
of  the  talkers  and  writers  whom  Mr.  Macfie  delights  to 
quote,  that  the  inventor  can  no  more  help  inventing  than  a 
hen  can  help  laying  eggs.  Granting  this  provisionally, 
though  egg-laying  and  inventing  maybe  and  often  are  stopped 
by  sheer  starvation,  the  hen  may  "  lay  away,"  and  the  in- 
ventor may  go  to  some  country  which  will  register  his 
property  in  his  invention  on  more  favourable  terms  than 
England  offers, — which  will  give  him  longer  security  for  a 
lower  charge,  and  without  the  chances  of  lapsing.  This  is 
aftually  taking  place.  Some  of  the  opponents  of  Patent- 
right  say,  again,  that  we  can  well  spare  those  who  leave  us ! 
Is  this  reason  or  infatuation  ?  Further,  the  more  difficulties 
we  throw  in  the  way  of  the  inventor  the  fewer  persons  will 
aim  at  any  improvements  in  arts  and  manufactures. 

Would  it  not  be  better  for  the  nation  at  large,  and  for 
themselves,  if  our  working  men  sought  to  raise  themselves 
by  inventions  rather  than  as  at  present  by  trades-unionism 
and  strikes  ?  But  if  we  concede  so  much,  what  must  we 
say  of  the  policy  of  placing  it  substantially  beyond  the 
power  of  a  working  man  of  average  position  to  obtain,  and 
still  more  to  maintain,  a  Patent  ?  America  adts  on  the 
opposite  principle,  and  profits  thereby.  Many  workmen 
there  are  busy  with  inventions  and  improvements  who  under 
our  Patent-law,  or  if  under  no  Patent-law  at  all,  would  be- 
come idlers  or  demagogues.  Germany  saw  that  many  of 
her  best  men  went  to  other  countries  where  an  efficient 
Patent-law  prevailed,  and  introduced  their  inventions  there.; 
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To  prevent  this  loss  she  enadled  a  Patent-law  in  some 
respedls  more  liberal  than  that  of  England,  and  since  then 
her  inventors  remain  at  home.  They  take  out  English 
Patents,  doubtless,  but  they  are  very  careful  not  to  work 
them  in  this  country. 

We  are  trying  to  give  our  artisans  a  sound  technological 
training,  that  they  may  be  able  to  understand  the  principles 
of  their  respeftive  trades,  and  be  able  to  efFeft  improve- 
ments. But  all  this  is  idle  so  long  as  we  give  the  educated 
artisan  no  inducement  to  use  his  trained  intelligence.  A 
good  Patent-law  creates  good  industrial  education. 

The  case  stands  thus  : — 

Without  improvement  no  trade. 
Without  invention  no  improvements. 
Without  Patent-right  no  inventions. 

I  know  it  has  been  said  that  an  inventor  may  work  his 
invention  as  a  secret  process  without  seeking  the  protection 
of  the  Patent-laws.  This  method  is  one  which  in  certain 
cases  I  have  recommended  to  persons  who  have  sought  my 
advice.  But  it  is  pradlicable  only  (i)  when  the  inventor  is 
adlually  engaged  in  the  business  concerned,  or  is  at  least  a 
capitalist ;  (2)  when  the  invention  does  not  require  very 
bulky  and  conspicuous  plant,  or  the  presence  of  a  great 
number  of  workmen.  I  should  have  little  faith  in  the  pos- 
sibility of  keeping  secret  a  new  process  for  the  manufacture 
of  alkali,  bleaching-lime,  &c.  New  dyes,  pigments,  &c., 
may  be  manufadlured  successfully  on  the  secret  system, 
though  everyone  conversant  with  chemical  industry  cannot 
fail  to  note  that  the  German  manufacturers  of  artificial 
colours  invariably  patent  their  processes.  They  have,  it 
would  seem,  little  faith  in  secret  working. 

It  is  said  that  an  inventor  may  succeed  in  disposing  of  a 
process  for  a  fair  value  without  the  formality  of  a  Patent. 
I  doubt  it :  the  would-be  or  might-be  purchaser  generally 
declines  to  buy  a  cat  in  a  bag.  He  demands  not  only  to 
see  a  sample  of  the  article,  but  to  be  informed,  before  the 
completion  of  the  bargain,  as  to  the  working  details  of  the 
process.  When  matters  are  come  to  this  point  he  is  bound 
merely  by  honour.  If  this  sentiment  is  weak,  as  is  some- 
times the  case  among  the  moneyed  interest,  he  may  break 
ofiF  the  negotiation  by  saying  "  After  all  I  do  not  see  that 
the  affair  will  suit  my  purpose,"  and  may  then  begin  the 
manufacture  forthwith  !  This  is  no  mere  supposition,  as 
several  cases  have  come  under  my  personal  observation 
where  an  inventor  has  thus  been  defrauded.     Indeed  I  have 
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only  met  with  one  instance  where  an  alleged  invention  has 
been  sold  for  a  good  round  sum  of  money  without  having 
been  previously  patented.  In  this  case  I  fear  that  the  pur- 
chaser was  the  unfortunate  party,  since  the  secret — if  there 
is  any  truth  in  the  history  of  chemistry — was  perfectly  known 
to  the  Egyptians  in  the  days  of  Moses  ! 

Mr.  Maciie  is  reported  to  have  mentioned,  not  long  ago, 
as  one  of  the  objeftions  to  cheap  Patents,  that  they  would 
enable  a  working  man  who  came  upon  any  improvement  to 
secure  it  for  himself  instead  of  handing  it  over  to  his  em- 
ployer ! 

Perhaps  it  would  not  be  unreasonable  if  those  eminent 
men,  economists,  members  of  the  chambers  of  commerce, 
and  others,  who  entertain  such  strong  objections  to  Patent- 
right,  would  point  out  some  other  feasible  way  in  which  an 
inventor  might  obtain  at  any  rate  some  little  remuneration 
for  his  trouble.  To  sum  up  this  part  of  the  subjedt,  my 
convidlion  is  that  the  interests  of  the  public  and  of  the  bona 
fide  inventor  are  substantially  at  one. 

Still  I  am  very  far  from  conceiving  that  the  matter  is  free 
from  diflSculties.  Among  the  objections  raised  by  Mr.  Macfie, 
and  by  the  public  charadters  whose  evidence  he  quotes 
against  the  working  of  our  present  Patent-laws,  and  indeed 
against  any  Patent-law,  there  are  some  which  cannot  be 
justly  ignored,  and  in  many  cases — let  our  law-makers  do 
their  best — there  will  remain  but  a  choice  of  evils. 

I  take  it  for  granted  that  the  original  obje(5t  or  purpose 
for  whieh  a  property  in  inventions  was  recognised  was  the 
introduction  of  new  arts  and  manufactures  into  the  country, 
or  the  improvement  of  such  as  already  existed.  To  this  end 
Patents  were  granted  not  merely  for  inventions  originating 
in  the  United  Kingdom,  but  for  such  as  were  imported  from 
abroad.  Such  importation  might  be  effected  in  two  ways  : 
either  a  British  subjeCt  when  travelling  might  observe  the 
particulars  of  some  improvement,  and  introduce  it  into  this 
country  on  his  return,  or  an  alien,  resident  abroad,  might 
communicate  an  invention  to  some  resident  in  Britain.  But 
in  any  case  the  end  was  the  introduction  of  a  new  manufac- 
ture into  the  country.  Now,  partly  in  consequence  of  the 
defective  state  of  the  Law  and  partly  from  the  rulings  of  the 
Courts,  there  has  crept  in,  as  regards  these  "  communica- 
tions from  abroad,**  a  complete  departure  from  the  original 
intendment  of  the  Patent-system.  The  following  cases  are 
quite  common  :  an  alien,  in  possession  of  an  invention  which 
he  either  has  patented  or  intends  to  patent  in  his  own 
country,  comes  over  for  a  time  to  this  country,  and  obtains 


1883.]  Patent' Right  and  Patent-Law.  263 

a  British  Patent ;  or  the  alien  aforesaid  instructs  a  British 
Patent  agent  to  apply  for  a  Patent  as  a  **  communication 
from  abroad."  In  neither  case  has  the  alien  in  question 
even*  the  remotest  intention  of  working  the  Patent  granted 
him  in  the  United  Kingdom.  His  objedl  is  the  very  oppo- 
site,— to  prevent  it  from  being  so  worked.  Hence  if  any 
English  manufacturer  applies  for  a  license  under  the  Patent 
he  meets  either  with  a  direft  refusal  or  receives  the  offer  of 
terms  which  are  pradlically  prohibitive. 

Referring  to  this  abuse — for  such  I  must  venture  to  call 
it — the  Society  of  Chemical  Industry  writes  : — "  There  are 
at  this  moment  numerous  Patents  for  the  obtaining  of  arti- 
ficial colours,  which  Patents  are  held  by  large  Continental 
manufa(5lurers,  who,  not  being  compelled  to  grant  licenses, 
continue  to  send  their  produdls  into  this  country,  and  thus 
prevent  their  manufacture  here." 

There  is  a  closely  analogous  case  mentioned  by  the  same 
Society,  which  may  not  ever  have  aftually  occurred,  but 
which  is  still  possible,  and  against  which  we  ought  to  beware 
in  time.  An  Englishman,  holding  a  British  Patent  for  any 
invention,  might,  if  so  disposed,  remove  his  establishment  to 
some  foreign  country  in  which  he  had  also  obtained  a  Patent, 
or  in  which  Patent-right  does  not  exist,  and  thus  infliCt  great 
injury  on  his  own  country.  Says  the  Society  of  Chemical 
Industry : — **  We  would  suggest  that  if  Neison,  who  obtained 
a  Patent  for  applying  hot  instead  of  cold  air  to  blast-furnaces, 
had  formed  a  company  with  the  objedt  of  monopolising  the 
whole  of  the  iron  trade,  he  could,  if  he  had  been  specially 
interested  in  Continental  coal  and  iron  mines,  have  annihi- 
lated the  immense  capital  at  that  time  embarked  in  that 
industry  in  this  country,  and  might  have  ruined  large  and 
important  manufacturing  districts." 

Against  these  two  evils,  the  former  of  which  is  aCtual  and 
increasing,  whilst  the  latter  is  by  no  means  improbable, 
some  precautions  have  been  suggested.  In  the  three  abortive 
Bills  for  Patent  Law  Amendment  which  were  brought  for- 
ward under  the  administration  of  Lord  Beaconsfield  it  was 
proposed  that  any  Patent  should  become  void  if  the  patentee 
did  not  succeed  in  bringing  it  into  use,  on  a  practical  scale, 
before  the  expiry  of  the  third  year.  This  proviso  was  much 
too  sweeping.  An  inventor  who  is  not  at  the  same  time  a 
capitalist  rarely  succeeds  in  getting  his  invention  taken  up 
so  early  as  the  third  year.  Manufacturers  hold  back  inten- 
tionally, in  the  hope  that  he  may  be  unable  to  raise  the  ^50 
required  for  the  third  year's  stamp-duty,  and  may  thus 
forfeit  his  rights.    Were  it  known  that  such  a  Patent  would 
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be  inevitably  forfeited  unless  in  full  adlion  within  this  short 
term,  the  present  reluftance  to  come  to  terms  with  the 
patentee  would  be  very  much  strengthened.  But  the  fol- 
lowing stipulation  might  form  part  and  parcel  of  our  Patent- 
law  : — "  That  if  any  person  holding  a  Patent  for  the  United 
Kingdom  and  for  some  foreign  country  shall  work  the  said 
Patent  abroad,  but  shall  refuse  either  to  work  the  same  on 
a  practical  scale  in  the  United  Kingdom  or  to  grant  licenses 
to  others  on  equitable  terms,  the  Patent-right  of  such  person 
shall  lapse  accordingly."  This  clause  would,  I  think,  efifeftu- 
ally  bar  the  door  against  the  abuses  to  which  the  Society  of 
Chemical  Industry  has  so  opportunely  called  attention. 

It  may  be  urged  that  foreign  powers  would  in  retaliation 
refuse  to  grant  Patents  to  British  inventors.  I  reply; — Some 
States,  such  as  Austria,  France,  and  Belgium,  already  re- 
quire as  an  essential  condition  for  the  maintenance  of  a 
Patent  that  it  shall  be  worked  within  their  respedtive  terri- 
tories. In  other  cases  such  a  retaliatory  movement  might 
be  met  by  treating  any  article  patented  in  the  United  King- 
dom but  made  abroad  as  contraband. 

An  objeAion  has  been  widely  raised  against  our  present 
system  of  granting  Patents  to  all  applicants  without  any 
examination  as  to  their  novelty.  This  evil  undeniably  exists. 
Over  and  over  again  I  have  met  with  Patents  claiming  anew, 
and  sometimes,  totidem  verbis^  what  has  been  previously 
claimed  in  older  Patents,  whether  lapsed  or  still  valid. 
French  inventors  seem  to  me  particularly  liable  to  fall  into 
this  error.  Such  re-patenting  should  certainly  be  brought 
to  an  end.  To  grant  such  a  Patent  is  unjust  to  the  second 
applicant,  and,  under  certain  circumstances,  still  more  unjust 
to  the  public.  The  judges  unfortunately,  perhaps  from  their 
limited  acquaintance  with  technical  questions,  show  a  cer- 
tain degree  of  timidity  in  dealing  with  such  re-patenters, 
who  are  thus  sometimes  enabled  to  blackmail  the  manufac- 
turers for  working  a  process  which  has  long  been  in  reality 
public  property.  It  is  satisfactory  that  the  Patent  Bill  of 
the  present  Government  proposes  to  submit  all  applications 
for  Patents  to  the  scrutiny  of  examiners  better  qualified  for 
the  task  than  the  law-advisers  of  the  Crown. 

A  defeft  in  the  present  law  is  that  Patents  are  granted  for 
medicines,  for  articles  of  food  and  drink,  and  substitutes  for 
such  articles.  An  open  door  is  thus  provided  by  the  State 
for  quackery,  for  fraud,  and  adulteration.  It  has  been  sug- 
gested that  were  these  articles,  as  in  Germany,  excluded 
from  the  proteftion  of  the  Patent-law,  and  if  the  proprietors 
were  debarred  from  bringing  suits  for  libel,  slander,  or 
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defamation,  in  reply  to  criticisms  on  their  produdlSi  quackery 
in  many  of  its  forms  would  be  swept  from  the  country.  But 
on  this  subjedl  the  Government  Bill  is  dumb. 

With  chemical  Patents  there  is  a  special  difficulty.  Shall 
new  chemical  compounds  be  patentable  in  themselves,  or 
merely  the  processes  by  which  they  have  been  obtained  in 
any  particular  case  ?  The  German  Patent-system  takes  the 
latter  view,  holding,  rightly  enough,  that  some  better,  cheaper, 
or  otherwise  preferable  method  of  obtaining  any  new  com- 
pound may  be  discovered.  If  the  compound  itself  is  patent- 
able,  the  public  would  be  deprived  of  the  benefit  of  such 
future  discoveries.  It  must,  however,  be  noted  that  many  of 
the  chemical  manufadlurers  of  Germany  are  by  no  means 
satisfied  with  this  restridlion.  On  the  other  hand,  it  is  an 
unedifying  spedtacle,  when  a  Patent  has  been  taken  out,  to 
see  claims  for  obtaining  the  same  article,  by  means  of  agents, 
simply  equivalent  to  those  specified  in  the  original  Patent. 
Of  this  there  was  a  typical  instance  in  the  many  Patents 
obtained  for  the  manufacture  of  magenta.  On  this  point 
the  new  Bill  is  also  silent. 

It  is  possible  that  the  proposed  examination  of  the  speci- 
fications and  claims  of  all  new  applications  may  put  an  end 
to  what  are  called  "  fishing  '*  or  '*  trailing  "  claims.  Some 
inventors,  whether  from  a  natural  turbidity  of  thought  or 
from  a  desire  to  reap  what  they  have  not  sown,  draw  their 
claims  in  such  a  vague  manner  as  to  be  incomprehensible. 
Nowhere  in  a  legal  or  business  document  is  absolute  clear- 
ness more  necessary  than  in  a  Patent-specification.  Any 
person  conversant  with  the  branch  of  manufadlures  in  ques- 
tion should  be  able  to  see,  without  the  shadow  of  a  doubt, 
what  is  claimed  and  what  is  left  open.  I  trust  that  the 
knowledge  of  the  official  scrutiny  to  be  passed  will  cause 
both  inventors  and  their  Patent-agents  to  be  more  careful  as 
to  the  language  they  employ. 

If  we  get  rid,  for  the  future,  of  all  Patents  which  are  in 
whole  or  in  part  merely  a  re-claiming  of  what  is  already 
public  property, — of  all  patents  held  by  aliens,  and  not 
worked  in  this  country, — of  all  "  fishing  "  claims  designed  to 
entangle  future  inventors,  and  of  the  class  of  *'  quantum 
valeat "  or  '*  bogus  "  Patents,  it  will  be  the  better  for  the 
genuine  inventor,  and  Mr.  Macfie  and  those  who  think  with 
him  will  find  many  of  their  scruples  removed. 

Space  being  available,  I  hope  to  return  to  the  consideia- 
tion  of  this  subjeft. 
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III.    DARKER  SHADOWS:   A  SOCIOLOGICAL 

STUDY.* 

By  E.  S. 

[We  cannot  allow  the  following  article  to  appear  without  a 
prefatory  tribute  to  our  departed  friend  and  contributor,  Dr. 
G.  M.  Beard.  Differing  from  him — and  agreeing  to  differ — 
on  points  neither  few  nor  trifling,  we  always  found  in  his 
writings  subjects  for  grave,  and  we  trust  not  unprofitable, 
refleftion.  He  was  one  of  that  rare  class  of  thinkers  who 
discuss  matters  to  which  the  world  is  glad  to  close  its  eyes, 
and  who  dare  to  utter  their  thoughts.  Few  men  would, 
like  to  him,  have  ventured  to  tell  the  American  people  that 
Guiteau  was  not  a  criminal  to  be  punished,  but  an  irre- 
sponsible lunatic  to  be  placed  in  safe  keeping.  Fewer  still 
would  have  presumed  to  say  that  America,  and  to  some 
extent  the  whole  civilised  world,  in  seeking  to  make  every 
man,  woman,  and  child  an  expert  in  politics,  is  sapping  the 
very  vitality  of  the  human  race.  George  Beard  was  a  man 
whom  we  could  ill  afford  to  lose,  and  whose  early  death  we 
bitterly  regret. — The  Editor.] 


ARKER  shadows  ?  Two  months  ago  it  was  my  lot 
to  point  out  an  ethnological  phenomenon  boding  evil 
for  the  great  English-speaking  community  across 
the  Atlantic.  It  is  now  my  yet  more  unpleasant  task  to 
discuss  a  calamity  which  has  already  begun,  and  which 
affedls  America,  Britain,  and  all  civilised  portions  of  the 
earth,  almost  exaftly  in  proportion  to  their  civilisation. 

There  are  few  educated  persons  who  have  not  read,  in 
part  at  least,  the  memorable  speech  delivered  by  Mr.  Herbert 
Spencer  at  the  close  of  his  visit  to  the  United  States.  Few, 
however,  are  aware  how  closely  this  startling  oration  ap- 
proached in  its  leading  views  the  teachings  of  the  late  Dr. 
G.  M.  Beard.  The  last  work  of  the  distinguished  neurolo- 
gist whom  we  have  so  lately  lost  pointed  out  these  approaches 
as  a  singular  coincidence.  It  contains,  in  parallel  columns, 
passages  taken  from  Mr.  Spencer's  speech  and  extracts  from 

*  Herbert  Spencer  on  American  Nen^ousness :  a  Scientific  Coincidence. 
By  G.  M.  Beard,  A.M.,  M.D.    New  York:  G.  P.  Putnam^s  Sons. 
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Dr.  Beard's  treatise  on  "American  Nervousness,"  as  pub- 
lished in  1881,  and  no  one  who  glances  over  the  two  can 
fail  to  be  struck  with  the  general  sameness  not  merely  of  the 
thoughts,  but  even  of  the  expressions.  Thus  Mr.  Spencer 
declares : — "  In  brief,  I  may  say  we  have  had  somewhat  too 
much  of  the  '  gospel  of  work.*  It  is  time  to  preach  the 
gospel  of  relaxation."  In  juxtaposition  we  read  from  Dr. 
Beard's  treatise  : — "  The  gospel  of  work  must  make  way  for 
the  gospel  of  rest."  These  two  passages  give,  in  either 
case,  the  key-note  to  what  follows.  Dr.  Beard  raises  the 
question  whether  there  is  here  unconscious  appropriation  on 
the  part  of  Mr.  Spencer,  or  whether  both  writers  have  bor- 
rowed from  some  common  sources  ?  He  comes  to  no  definite 
conclusion.  It  is  no  part  of  my  duties  to  complete  what  he 
has  left  incomplete,  and  either  to  condemn  or  to  absolve 
Mr.  Spencer  of  unacknowledged  appropriation  of  the  thoughts 
of  others.  My  concern  is  rather  with  the  ideas  than  with 
their  original  source.  Certainly  if  two  writers,  proceeding 
independently  and  by  different  methods,  have  arrived  at  con- 
clusions substantially  identical,  these  may,  on  that  very 
account,  claim  the  more  respeftful  attention. 

Mr.  Spencer  and  Dr.  Beard  admit,  in  the  main,  that 
modern  civilisation  is  a  gigantic  failure.  The  ancient  civili- 
sation, based  upon  a  military  organisation  of  society,  we 
know  wore  itself  away,  and  is  incapable  of  revival.  Still 
whilst  it  lasted  it  was  in  a  great  measure  successful.  The 
Roman  was  trained,  both  positively  and  negatively,  for  war, 
conquest,  command,  and  organisation,  and  in  these  direc- 
tions he  proved  unmatched  for  centuries,  till  he  pradtically 
renounced  the  principles  by  which  he  had  been  guided. 

The  modern  man,  of  Europe  and  America,  has  been 
trained  with  ever-increasing  exclusiveness  for  getting  and 
having,  and  for  work  in  a  limited  sense  of  the  word,  as  the 
means  to  such  end.  To  use  phrenological  language,  acqui- 
sitiveness has  for  the  last  four  or  five  centuries  taken  the 
place  occupied  by  combativeness  in  the  days  of  classical 
antiquity  and  in  the  Middle  Ages.  What  has  been  the 
result  ?  It  is  by  no  means  pleasing  to  contemplate.  The 
resources  at  the  command  of  man  have  been,  indeed,  almost 
indefinitely  increased.  A  variety  of  treasures,  mineral  and 
organic,  which  in  former  ages  slumbered  unrecognised  in  the 
earth  or  in  the  woods,  have  been  detecSted  and  brought  into 
play.  Various  kmds  of  waste  and  refuse,  which  were  once 
a  mere  encumbrance,  are  now  made  sources  of  wealth. 
The  labour  of  men  and  animals,  always  costly,  is  in  numbers 
of  cases  superseded  by  the  cheaper  agency  of  mechanical 
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power,  by  the  steam-engine,  and  the  turbine.  The  pro- 
dudliveness  of  the  earth  is  in  many  parts  greatly  increased. 
Above  all  things  the  transmission  of  intelligence  and  the 
conveyance  of  travellers  and  merchandise,  whether  by  land 
or  water,  have  been  rendered  safer,  speedier,  and  cheaper. 
In  this  manner  the  total  wealth  of  the  world  has  doubtless 
been  increased.  Doubtless,  also,  all  classes  of  society  enjoy 
certain  conveniences  and  luxuries  to  which  their  forefathers 
were  strangers.  But  it  must  be  distinctly  asserted  that  life 
has  not,  as  might  be  expedted,  been  rendered  easier.  As  a 
certain  weekly  organ  of  anti-vivisedtionism  and  political 
economy  hath  it : — '*  The  class  which  uses  its  brains  works 
as  it  never  yet  worked,  and  is  harassed  as  it  never  was 
harassed  before,  till  physicians  are  recognising  over-work  as 
a  specific  cause  of  disease.''  It  is  sometimes  asserted  that 
the  handicraftsmen,  those  whose  labour  is  to  a  large  extent 
performed  by  the  muscles,  have  been  the  gainers  in  modern 
times.  In  England  their  hours  of  work  have  been  reduced, 
as  far  at  least  as  the  building  trades  and  the  large  staple 
manufactures  of  the  country  are  concerned.  But  this 
shortened  time  does  not  prevail  in  all  countries,  and  is  in- 
deed one  of  the  special  difficulties  which  the  English  manu- 
facturer has  to  contend  against  as  compared  with  his  foreign 
rivals.  Yet  it  does  not  extend  to  the  very  numerous  class 
engaged  in  distribution  especially  by  retail.  Many  persons 
thus  employed  enjoy  the  opportunity  of  working  twelve,  or 
sometimes  even  fourteen,  hours  daily.  In  some  of  the 
establishments  of  the  monopolist  drapers,  which  are  now 
becoming  so  plentiful,  the  clerks,  warehousemen,  and  other 
assistants  are  not  unfrequently  required  to  work  all  night 
without  payment  for  "  overtime,"  such  as  the  carpenter  or 
the  mason  receives.  But  the  reduction  of  working  hours, 
even  where  it  exists,  is  more  apparent  than  real,  if  we  look 
back  for  a  couple  of  centuries.  In  the  olden  time  holidays 
were  more  frequent  than  at  present.  Persons  still  living 
can  name  at  least  one  manufacturing  town  in  England 
where  work  was  not  generally  resumed  between  Christmas 
and  New  Year's  Day.  Shrove  Tuesday,  Easter,  May-day, 
the  "  feasts  "  or  **  wakes  "  in  the  villages,  and  the  yearly  or 
half-yearly  fairs  in  the  country-towns,  all  involved  the  cessa- 
tion of  labour  for  a  day  at  least.  Again,  a  much  larger 
proportion  of  so-called  working  men  were,  a  century  ago, 
engaged  either  on  their  own  account  or  were  employed  by 
"  little  masters,"  whose  business  was  not  carried  on  with  the 
undeviating  regularity  of  a  modern  faClory.  The  hand-loom 
weaver  of  Lancashire  or  Yorkshire  could  work  when  he  liked 
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and  '*  play  "  when  he  liked.  Summing  up  all  these  consider- 
ations it  may  be  fairly  asserted  that  the  handicraftsman 
devotes  a  greater  number  of  hours  in  the  year  to  work  than 
did  his  predecessors  prior  to  the  installation  of  the  **  fadlory 
system."  And  what  does  he  earn  by  the  greater  regularity 
and  stringency  of  his  labour  ?  Hallam  has  shown,  in  his 
"  Constitutional  History  of  England,"  that  in  the  reign  of 
Queen  Elizabeth  the  wages  of  a  working  man  represented 
a  greater  quantity  of  the  necessaries  of  life  than  they  have 
ever  done  since.  In  other  words,  the  margin  between  every 
man  and  adtual  want  is  narrower  than  it  was  formerly.  As 
a  matter  of  course  there  is  much  more  anxiety.  Nor  is  the 
case  very  different  in  other  countries.  Dr.  Beard  says  that, 
in  the  present  day,  for  the  vast  majority  of  Americans,  the 
great  question  is  not  **  How  shall  we  live  ?  "  but  '*  Can  we 
live  at  all  ?  " 

Is  this  state  of  affairs,  if  duly  weighed,  a  satisfactory 
result,  especially  in  an  age  which  avowedly  makes  the  ac- 
quisition of  material  wealth  almost  its  sole  obje(5t,  and  which 
brands  all  men  not  engaged  in  such  pursuit  as  idlers? 
What,  it  may  be  asked,  is  the  fundamental  meaning  of  that 
cry  for  "  cheapness  "  which  is  everywhere  encountered,  and 
which  serves  as  the  pretext  for  so  much  dishonesty  ?  Surely 
it  means  that  the  resources  of  the  people  fall  short  of  their 
needs  to  an  extent  hitherto  unprecedented.  Times  have  been 
when  the  reverse  proportion  held  good,  and  when  certain 
classes  of  people  were  hence  formally  debarred  by  sumptuary 
laws  from  indulgences  and  expenses  deemed  unfitting  their 
station.     Small  need  in  these  days  for  such  regulations  ! 

But  I  may  venture  to  go  further :  if  a  man's  whole  time 
and  powers  are  taxed — not  to  say  over-taxed — in  earning  his 
*'  living,"  he  exists  to  no  purpose.  He  may  be  likened  to  a 
machine  whose  motive  power  is  entirely  consumed  in  over- 
coming friaion.  This  judgment,  that  a  life  spent  in  merely 
earning  a  livelihood  is  a  life  in  vain,  applies  alike  to  cases 
where  such  livelihood  consists  of  potatoes  and  water,  in  the 
hovel  of  a  Connemara  peasant,  and  to  those  where  it  involves 
the  rarest  wines  and  the  costliest  viands  ever  served  up  in 
the  mansion  of  a  financier.  This  view  may  not  be  fashion- 
able, but  that  it  is  capable  of  being  controverted  I  strongly 
question.  Assuming  it  as  true,  I  ask  is  life  becoming  easier  ? 
have  men  to  spend  less  of  their  time  and  powers  in  earning 
a  *•  living,"  and  can  they  reserve  more  of  both  for  life  ? 
Considerations  have  already  been  brought  forward  which 
answer  both  these  questions  in  the  negative.  But  every  one 
who  has  looked  around  at  the  world  will  require  no  reply. 
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Before  boasting,  as  some  of  us  are  apt  to  do,  of  our 
*'  labour-saving  "  inventions, — commonly  so  called, — let  us 
remember  that  there  are  two  distindl  ways  in  which  such 
appliances  might  have  been  utilised.  We  have  made  our 
choice  of  the  one,  and  the  other  is  no  longer  at  our  option. 
An  illustration  will  make  my  meaning  clearer.  Let  us  go 
back  to  the  time  when  faftories  were  literally  wawwfaftories. 
In  the  village  of  Elsewhere  dwells,  say,  a  weaver,  who,  by  dint 
of  working  at  his  hand-loom  for  twelve  hours  daily,  contrives 
to  earn  that  vague  something  which  outsiders  term  a  "decent 
livelihood."  It  is  plain  that  he  is  one  of  those  men  above 
mentioned  whose  lives  are  in  vain.  When  his  daily  toil  is 
ended  he  has  little  scope,  little  ability  for  anything  save  rest 
in  its  extreme  form  of  bodily  and  mental  inaftion.  Let  us 
now  suppose  that  he  invents  and  constructs  a  machine  of 
which  others  are  ignorant,  by  means  of  which  he  can  get 
through  his  day's  work  in  six  hours.  He  stands  now  at  the 
crossway,  and  asks  '*  To  the  right  or  to  the  left  ?"  A  mo- 
ment, and  he  has  decided  to  take  the  left-hand  road.  He 
resolves  to  do  double  the  work  he  formerly  did,  to  earn 
double  the  money,  and  to  "  rise  in  the  world."  I  need  not 
describe  in  detail  all  that  ensues,  since  it  has  passed,  and  is 
still  adlually  passing,  before  our  eyes.  Let  us  therefore  return 
to  the  inventive  weaver  whom  we  left  pondering  at  the  cross- 
way.  Suppose  he  turns  to  the  right !  Suppose  that  he  is 
content  to  earn  the  same  amount  of  money  as  he  did  before 
— to  live  in  the  same  plain  style,  and  to  employ  his  machine, 
not  for  increasing  produdlion,  but  literally  for  saving  labour. 
Suppose  that  similar  inventions  are  brought  to  bear  in  other 
trades,  and  are  applied  on  the  same  principle.  What  then 
will  be,  or  rather  would  have  been,  the  result  ?  No  very 
rapid  increase  of  population  or  of  wealth  ;  but  a  people  vi- 
gorous, healthy,  unworn  with  anxiety,  working  to  live  but 
not  living  to  work,  and  possessing  full  opportunity  for  self- 
culture.  Would  not  such  a  state  of  things  have  been  pre- 
ferable to  the  feverish  struggle  into  which  we  have  been 
plunged  ? 

I  will  now  take  a  glance  at  some  of  the  more  prominent 
phases  under  which  the  failure  of  modern  civilisation  makes 
itself  manifest.  We  have  under  its  inspiration  stript  our 
own  country,  over  a  great  and  increasing  part  of  its  surface, 
of  every  beautiful  feature.  We  have  blackened  its  skies 
with  smoke-clouds,  polluted  its  air  with  sulphurous  acid, 
filled  its  streams  with  liquid  filth,  covered  its  hills  with 
**  spoil-banks,"  blighted  its  green  fields,  cut  down  its  woods, 
and  extirpated  many  of  its  most  lovely  animal  and  vegetable 
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species.  We  have  handed  over  Thirlmere  to  the  tender 
mercies  of  the  Manchester  Corporation,  and,  though  there 
were  abundance  of  ugly  sites  available,  we  have  built 
Barrow-in-Furness  where  its  fumes  and  its  "  roughs  "  may 
desecrate  the  vale  of  Dudden.  Our  cities,  from  London 
downwards,  present,  as  their  main  feature,  meanness,  mono- 
tony, and  ugliness  by  the  square  mile,  rarely  indeed  relieved 
by  a  street  or  a  single  building  upon  which  the  eye  may  rest 
without  pain.  If  we  are  ever  reminded  of  man's  craving  for 
the  beautiful  we  exclaim  that  this  is  a  "  work-a-day  world," 
a  "  plain,  praftical  age,"  and  the  like.  But  in  those  very 
phrases  we  pass  judgment  upon  ourselves.  Men  have  always 
had  to  work  for  their  support ;  but  till  these  very  "  advanced" 
days  they  found  such  work  not  incompatible  with  a  love  for 
the  beautiful.  Athens  and  Corinth  of  old  were  great  com- 
mercial centres  ;  so  in  later  days  were  Venice  and  Genoa  ; 
Florence  and  Nuremberg  were  busy  seats  of  successful 
manufadturers.  But  commerce  and  industry  were  not  in 
those  times  considered  to  necessitate  or  to  justify  ugliness. 
Why  should  they  now  ?  To  own  that  we  have  not  the  time, 
the  energy,  or  the  means  to  overcome  the  vileness  and 
squalor  which  surround  us,  is  to  confess  our  modern  system 
a  failure. 

Let  us  look  at  public  health  and  vigour,: — ^the  subjedl  most 
diredlly  touched  upon  by  Dr.  Beard  and  Mr.  Herbert  Spencer. 
Here,  too,  we  find  the  sacrifices  which  the  industrial  organ- 
isation of  society  and  our  dominant  covetousness  have  de- 
manded and  received.  It  is  all  very  true  that  the  average 
duration  of  human  life  has  increased,  thanks  to  the  greater 
care  taken  of  infancy,  to  improved  medication,  and  to  cessa- 
tion (temporary?)  of  those  epidemics  which  decimated 
Europe  in  antiquity.  But  those  diseases  which  speak  of 
constitutional  weakness,  and  from  over-work  under  anxiety, 
instead  of  decreasing  seem  to  augment.  Softening  of  the 
brain,  apoplexy,  paralysis,  heart-diseases,  general  debility, — 
in  short,  the  whole  class  of  ''competitive  affeftions,"  as 
they  might  be  called, — are  now  fearfully  prevalent.  And  to 
them  our  sanitary  reformers  say  nothing  !  They  wage  war 
against  the  fever  which  carries  off  a  man  swiftly,  but  they 
care  little  about  those  lingering  maladies  which  enfeeble 
successive  generations.  We  are  told,  on  good  authority, 
that  among  the  poorer  classes  in  England  mental  disease 
has  during  the  last  forty  years  been  multiplying  at  the  rate 
of  300  per  cent,  whilst  the  increase  of  population  is  45  per 
cent.  The  late  President  of  the  British  Psychological  Asso- 
ciation warned  us  that  if  the  growth  of  insanity  continues 
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with  its  present  speed  the  early  part  of  the  next  century  will 
see  in  this  country  more  than  a  million  of  formally  recog- 
nised lunatics,  not  to  speak  of  the  greater  numbers  outside 
the  legal  boundary  of  madness  whose  morbid  whims  will 
form  the  public  opinion  and  the  "  national  conscience  "  of 
the  day,  and  who  will  constitute  the  blind  followers  of  the 
blind.  Or  shall  I  rather  say  Gadarene  swine  inspired  to 
suicide  ?  On  this  ground  alone  the  condemnation  of  modern 
civilisation  may  be  unequivocally  pronounced.  Whatever 
customs,  laws,  institutions,  or  tendencies  lead  to  mental 
disease,  need  no  further  investigation. 

And  what  have  the  morals  of  the  world  become  under  in- 
dustrial inspiration  ?  We  profess  to  be  nothing  if  not 
ethicists.  We  make  war,  ostensibly  at  least  against  the 
"  pleasant  vices,"  but  we  enter  into  alliance  with  those  that 
are  profitable.  We  are  clamorous  against  cruelty,  and  see 
it  in  very  novel  quarters,  but  our  whole  life  is  permeated 
with  deceit  and  fraud.  Scarcely  is  any  article  bought  and 
sold  what  it  professes  to  be.  Scarcely  is  any  business,  pub- 
lic or  private,  done  without  some  form  of  bribery  or  corrup- 
tion. And  all  these  tricks  of  trade  are  even  defended  in 
high  places  as  merely  avatars  of  the  goddess  Competition, 
who  dominates  us  in  the  University,  on  'Change,  and  in  the 
Hospital.  The  philanthropy  of  the  modern  world  is  also  of 
a  peculiar  kind.  It  shrinks  from  diredl  bloodshed,  but  it  is 
willing  to  kill  by  hunger  and  misery.  The  fortunes  of  our 
"  self-made  men,"  in  too  many  cases,  cost  a  greater  amount 
of  human  ruin  and  misery  than  the  bloodiest  laurels  of 
classic  or  feudal  warrior.  The  cry  for  cheap  labour,  to  be 
gained,  if  need  be,  by  the  importation  of  the  hostile  alien, 
and  even  of  the  **  heathen  Chinee,"  is  as  merciless  as  the 
yell  of  Pagan  Rome — "  The  Christians  to  the  lions  !  " 

Or,  again,  how  does  man  fare  intelledtually  under  the  in- 
dustrial regime  ?  The  answer  can  be  given  briefly.  All 
original  work — be  it  in  Science,  in  Literature,  or  in  Art — 
demands  abundant  leisure.  But  the  present  system  is  con- 
stantly curtailing  the  leisure  of  brain-workers.  The  ultimate 
result  cannot  be  doubtful.  All  research  not  aiming  at  diredl 
profit  will  become  rarer.  We  may  have  inventors,  appliers, 
patentees  in  abundance, — some  of  them  inventing,  perhaps, 
new  frauds ;  but  we  shall  have  a  dearth  of  discoverers. 

Lastly,  I  must  ask  how  far  is  modern  civilisation,  under 
its  present  guiding  ideas,  promoting  human  happiness  ?  To 
any  person  of  common  animal  sympathies  the  weight  of 
anxiety  and  distress,  or  else  of  grim,  hopeless  apathy, 
stamped   upon    the    very    foreheads    of    Europeans,    and 
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especially  of  average  Englishmen,  is  a  sickening  sight.  A 
modern  writer  remarks  that  it  is  impossible  to  walk  the 
streets  of  London  and  look  in  the  faces  of  those  we  meet 
without  feeling  that  nine-tenths  of  them  had  better  never 
have  been  born.  Even  the  successful  minority  have  gained 
little.  They  may  have  at  command  luxuries  such  as  their 
fathers  never  imagined  ;  but  what  are  they  benefitted,  having 
not  the  leisure  and  the  calm  necessary  for  enjoyment  ?  Take 
the  case  of  a  man  condemned  to  penal  servitude.  Would 
he  feel  much  happier  if  his  cell  were  decorated  with  the 
masterpieces  of  the  upholsterer  and  hung  with  exquisite 
paintings  ?  Very  similar  is  the  condition  of  the  modern 
capitalist. 

Our  industrial  civilisation,  then,  is  found  wanting  in  every 
particular.  It  has  broken  down  more  rapidly  and  more 
disastrously  even  than  the  military  regime  which  preceded  it, 
and  will  be  found  to  have  left  upon  the  human  race  even 
deeper  marks  of  its  failure.  The  "  gospel  of  rest,  of  relax- 
ation "  is  pressingly  needed. 


IV.     VICE    AS    AN    ELIMINATIVE    AGENT. 


E  are  in  these  days  greatly  exercised  concerning 
sundry  moral  reforms.  Our  philanthropists  hold 
that  if  certain  vices,  drunkenness  most  especially, 
could  be  eradicated,  an  immense  benefit,  social  and  econo- 
mical, would  result  to  the  nation  at  large.  In  like  manner 
other  vices  are  attacked  by  special  organisations,  though  it 
may  be  noted,  in  passing,  that  greed  or  covetousness — the 
cardinal  sin  of  the  nineteenth  century — is  mostly  overlooked. 
There  has  prevailed  great  diversity  of  opinion  as  to  the 
means  to  be  employed  in  effedting  these  reforms,  and  on  the 
comparative  efficacy  of  moral  suasion  and  legal  compulsion  ; 
but  concerning  the  end  proposed  we  have,  till  very  lately, 
complete  unanimity.  Quite  recently,  however,  a  different 
view  has  been  brought  forward.  Mr.  W.  Mattieu  Williams, 
in  an  article  in  the  "  Gentleman's  Magazine,**  has  sought  to 
show  that  private  vices  are  often  useful  to  the  public  by 
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removing  a  certain  class  of  persons  who,  if  not  dangerous, 
are  at  least  useless.  It  will  at  once  appear  that  we  have 
here  a  reference  to  the  *'  struggle  for  existence,"  which, 
whether  we  accept  or  rejedt  the  Darwinian  hypothesis  of  the 
origin  of  species,  must  be  recognised  as  a  fadl.  More  re- 
cently Mr.  John  McElroy,in  the  "Popular  Science  Monthly," 
has  taken  up  the  same  idea,  and  given  it  a  somewhat  wider 
application.  Many  men  whom  we  respedl  will  at  first  glance 
be  shocked  at  what  they  will  call  the  "  cynicism  "  of  these 
writers.  But  it  seems  to  us  that  their  contention  has  in  it 
an  clement  of  truth  which  has  been  hitherto  thrust  out  of 
view,  and  which  deserves  serious  consideration. 

Let  us,  in  the  first  place,  call  to  mind  what  the  "  struggle 
for  existence  "  really  means.  Almost  every  organic  species 
produces  such  a  quantity  of  spores,  seeds,  eggs,  or  young 
ones,  as  the  case  may  be,  that  were  no  counter-agencies  at 
work  the  world  would  soon  afford  neither  food  nor  even 
standing-room. 

Mr.  McElroy  writes  : — "  Even  with  such  limited  propa- 
gators as  the  elephant,  each  female  of  which  produces  but 
six  offspring  in  her  bearing  period  of  ninety  years,  we  are 
told  that  if  the  species  had  no  parasitic  or  other  enemies  it 
would  be  only  740  years  until  elephants  overran  the  earth. 
Where,  then,  should  we  assign  limits  to  the  produdliveness 
of  the  seven  hundred  millions  of  human  females  on  the 
globe,  each  of  whom  is  capable  of  producing  twenty  children 
in  her  thirty  years  of  bearing." 

To  keep  this  ovcr-produdtion  within  limits  a  variety  of 
agencies  are  at  work.  There  is  a  war  between  individuals 
of  the  same  species,  though,  as  far  as  man  is  concerned, 
modern  politeness  gives  it  the  name  of  competition.  In  this 
war  the  weaker — i.e.,  those  less  well  adapted  to  surrounding 
circumstances — are  trodden  down.  There  is  war  between 
species  and  species.  One  form  of  life  preys  diredlly  upon 
another,  or  consumes  and  destroys  its  nutriment.  Diseases 
carry  off  multitudes  before  reaching  their  normal  term  of 
existence.  Some  animals,  noted  for  their  extreme  rapidity 
of  reprodudtion,  indulge  from  time  to  time  in  wholesale 
suicide.  The  lemmings  of  Sweden  and  Norway  march  in  a 
diredt  route  to  the  sea,  plunge  in,  and  perish.  Locusts  and 
various  butterflies  and  moths  fly  out  over  the  ocean,  and  are 
chiefly  drowned. 

Mr.  McElroy,  however,  is  open  to  the  charge  of  exaggera- 
tion when  he  writes — "  Man  alone  is  pradlically  exempt 
from  what  is  apparently  an  inseparable  condition  of  all  other 
forms  of  animal  life.    While  he  preys  on  a  myriad  of  created 
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things,  there  is  no  created  thing  that  preys  on  him  and 
assists  in  keeping  his  excessive  reprodudtiveness  within  the 
limits  of  subsistence.  Most  singular  of  all,  not  even  a  para- 
site wages  destructive  war  against  him." 

Now  we  are  of  opinion  that  in  many  countries  a  not  in- 
considerable number  of  human  beings  fall  vi(5tims  to  tigers, 
cobras,  &c.  The  Trichina  is  to  man  a  fatal  parasite  ;  so  are 
the  flies  Lucilia  humanivora  and  L.  macillaria,  which  not 
unfrequently  kill  persons  by  depositing  their  eggs  in  the 
nostrils  during  sleep.  And  if  Dr.  Thomson,  of  Melbourne, 
and  Prof.  Koch,  of  Berlin,  are  not  mistaken,  the  microbion 
of  phthisis  is  a  parasite  which  infli(5ts  premature  death  upon 
about  one-third  part  of  the  entire  human  race  ! 

Still  for  all  this  mankind  in  all  civilised  countries  threaten 
to  outrun  the  means  of  subsistence.  The  farmers  of  Europe 
dread  now  American  competition.  But  what  will  be  the 
state  of  affairs  in  Europe  when  America  has  no  surplus  food 
to  export  ?  Yet  that  time,  if  we  may  judge  from  the  results 
of  the  last  census  in  the  United  States,  is  already  within  a 
measurable  distance.  In  short,  as  a  late  eccentric  physician 
once  observed  to  us,  "  Nature,  in  her  anxiety  for  the  pre- 
servation of  the  human  species,  has  sadly  overshot  the 
mark."  The  late  Mr.  Bagehot  wrote — "  How  many  Irelands 
have  there  been  where  men  might  have  lived  happily  had 
they  been  fewer  in  number !  " 

Now  in  this  grand  system  of  over-produdlion,  kept  in 
check  by  massacre,  there  is  something  not  soothing  to  our 
feelings.  Mr.  McElroy  exclaims — "The  benignity  of  this 
method  of  arranging  the  order  of  Nature  is  not  so  apparent 
as  a  member  of  the  Society  for  the  Prevention  of  Cruelty  to 
Animals  might  desire."  It  is  true  that  the  weak,  who  are 
now  produced  to  suffer  and  perish,  might  never  have  origin- 
ated. Suppose  that  every  animal  and  plant,  incapable  of 
transmitting  a  healthy  and  vigorous  organisation  to  its  off- 
spring, had  been  ipso  facto  incapable  of  reproduftion,  a  large 
fraction  of  the  present  over-population,  and  consequent  dis- 
tress, might  have  been  avoided.  But  we  have  to  deal  with 
what  is,  not  with  what  might  be. 

Mr.  McElroy's  contention  is,  then,  that  the  elimination  of 
the  surplus  human  population  **  is  accomplished  by  making 
vicious  inclinations  the  agents  to  weed  out  the  redundant 
growths,  and  to  seledt  for  extermination  those  which  are 
inferior,  depraved,  weak,  and  unfit  for  preservation  or  repro- 
dudtion."  Again,  "  The  surplus  ones  relieve  us  from  em- 
barrassment on  this  score  by  selefting  and  exterminating 
themselves.    Their  methods  of  suicide  cover  a  wide  range 
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of  expedients,  but  all  are  very  efFeftual.  .  .  .  Each  of  those 
chosen  for  extermination  embraces  his  fate  with  eagerness, 
under  the  delusion  that  he  is  about  to  enhance  his  own 
happiness.  Immoderate  use  of  stimulants,  and  the  various 
excesses  and  errors  grouped  under  the  general  head  of 
*  dissipation,'  a  *  life  of  pleasure,'  or  the  still  more  expressive 
phrase  '  a  short  life  and  a  merry  one,*  are  favourite  plans  of 
self-annihilation,  and  leave  little  to  be  desired  in  the  com- 
pleteness with  which  they  do  their  work."  He  adds,  "  Vice 
is  not  so  much  a  cause  as  an  effeft — not  so  much  a  disease 
as  a  symptom.  Vice  does  not  make  a  nature  weak  or  de- 
feftive  :  a  weak  and  defedlive  nature  expresses  its  weak- 
nesses and  defe(5ls  in  vice,  and  that  expression  brings  about, 
in  one  way  or  another,  the  sovereign  remedy  of  extermi- 
nation." 

These  views  are  in  such  flat  opposition  to  the  ordinary 
teachings  of  the  pulpit,  the  platform,  and  the  press,  that 
they  must  be  carefully  examined.  If  Mr.  W.  Mattieu  Wil- 
liams and  Mr.  McElroyare  right,  our  moral  reforms  and  our 
philanthropic  movements  are  simply  attempts  to  frustrate 
what  is,  upon  the  whole,  a  beneficent  arrangement  for  the 
improvement  of  the  human  race. 

Let  us  look  first  at  the  case  of  intemperance,  taking  the 
word  in  its  modern,  technical  sense.  Our  judges,  our  cler- 
gymen, our  physicians,  and  many  others  who  have  had 
exceptional  opportunities  for  observing,  tell  us  that  the  ex- 
cessive use  of  alcohol  occasions  the  greater  proportion  of 
our  criminals,  lunatics,  and  paupers.  The  fadts  which  they 
have  at  command  are  merely  that  the  majority  of  these  un- 
desirable classes  are  drunkards.  But  are  they  therefore 
right  in  inferring  that  had  they  never  tasted  alcohol  they 
would  have  been  worthy  and  useful  members  of  society? 
We  doubt  it :  the  post  hoc  and  the  propter  hoc  are  not  iden- 
tical. Let  us  take  an  example.  George  III.  was  particu- 
larly desirous  of  a  long  life,  and  whenever  he  met  with  a 
very  old  man  he  cross-questioned  him  closely  as  to  his  habits. 
On  collating  the  evidence  thus  obtained,  it  was  found  that 
the  only  point  in  common  among  these  men  was  a  habit  of 
early  rising.  Hence  His  Majesty  drew  the  inference  that 
early  rising  was  the  cause  of  longevity  !  But  if  he  had  ex- 
tended his  observations  he  would  have  found  that  a  far 
greater  number  of  early  risers  did  not  reach  an  advanced 
age.  The  only  legitimate  conclusion  is  that  early  rising, 
when  practised  voluntarily^  is  a  proof  of  unusual  bodily 
vipjour. 

Very  similar  is  the  connexion  between  drunkenness  and 
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crime.  It  is  probable  that  in  countries  where  alcoholic 
drinks  are  in  common  use  the  majority  of  criminals  are  at 
the  same  time  drunkards.  But  before  we  conclude  that 
their  drunkenness  is  the  cause  of  their  criminality  we  must 
first  examine  the  state  of  affairs  in  countries  where  alcohol 
is  not  an  ordinary  beverage,  or  where  at  least  it  is  used  in 
much  smaller  proportions  than  in  England.  If  we  do  so 
we  shall  find  that  murder,  robbery,  and  the  like,  do  not 
become  rarer  as  the  consumption  of  intoxicating  liquors 
decreases. 

Mr.  McElroy,  commenting  on  the  lamentations  of  tem- 
perance advocates  that  "  the  demon  Alcohol  is  yearly 
dragging  down  to  dishonourable  graves  hundreds  of  thou- 
sands of  the  brightest  and  fairest  of  our  land,*'  replies  that 
this  is  supreme  nonsense.  "  With  very  few  exceptions, 
every  one  who  goes  to  perdition  by  the  Alcohol  route  would 
reach  that  destination  by  some  other  highway  if  the  Alcohol 
line  were  not  running," 

We  often  forget  what  a  fortunate  circumstance  it  is  for 
Society  that  the  majority  of  criminals  are  men  of  profligate 
habits.  Were  it  otherwise  they  would  be  far  more  formidable 
enemies ;  they  would  live  longer ;  their  families  would  be 
less  likely  to  die  out ;  their  plans  would  be  more  skilfully 
laid  and  executed.  Should  we  ever  have  a  temperate  cri- 
minal class  we  shall  encounter  a  danger  more  serious  than 
most  of  us  even  imagine.  This  hazard  is  to  be  remembered 
when  we  think  of  rendering  sobriety  compulsatory  by  Maine 
Laws  and  Permissive  Bills. 

Says  Mr.  McElroy,  "  It  was  exceedingly  unfortunate  for 
the  community  that  all  the  leaders  in  the  James  Gang  were 
stridtly  temperate  men.  Had  it  not  been  so  their  career, 
instead  of  extending  over  twenty  terrible  years,  would  have 
been  cut  short  inside  of  five.  .  .  .  Temperance  and  chastity, 
in  a  rascal  of  any  kind,  mean  an  immense  amount  of  mis- 
chief to  the  community.  Fortunately  they  are  quite  rare." 
Less  rare,  perhaps,  of  late  than  they  ever  were  before. 

But  another  consideration  here  appears.  Many  a  man 
owes  his  rise  in  the  world — perhaps  even  his  opportunity  for 
earning  a  livelihood — to  the  fadt  that  he  has  been  sober  and 
steady,  whilst  his  competitors,  or,  in  plain  English,  his 
enemies,  have  been  profligates  or  drunkards.  But  if  we 
compel  all  men  to  be  sober  the  struggle  for  existence  will 
necessarily  become  more  frantic,  since  a  number  of  the 
combatants  will  no  longer,  as  at  present,  be  eliminated. 
Dr.  Lees,  in  his  celebrated  prize  essay  on  a  prohibitory 
liquor-law,  pronounces  the  number  of  men  whose  lives  are 
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shortened  by  alcoholic  beverages  a  loss  to  the  community, 
inasmuch  as  "  dead  men  pay  no  taxes."  But  neither  do 
dead  men  require  food  and  raise  its  price  by  the  increased 
demand.  Nor  do  they  compete  for  employment,  and  reduce 
by  such  competition  profits,  fees,  salaries,  and  wages. 

Mr.  McElroy  further  contends  that  **  Whisky  makes  no 
man  lazy,  shiftless,  dishonest,  false,  cowardly,  or  brutal. 
These  must  be  original  qualities  with  him.  If  he  has  them 
he  will  probably  take  to  whisky, — though  not  inevitably, — 
which  then  does  the  community  the  splendid  service  of 
hurrying  him  along  to  destrudtion,  and  of  abridging  their 
infliction  upon  the  public.  People  who  have  done  much  in 
the  way  of  reforming  drunkards  have  been  astonished  to  find 
how  little  real  manhood  remained  after  eliminating  whisky 
from  the  equation ;  they  have  supposed  the  manhood  to  be  only 
obscured,  and  have  been  disheartened  to  find  how  frequently 
it  happens  to  be  demonstrated  that  there  was  never  enough 
of  it  to  pay  for  the  trouble  of  saving  the  vidtim  of  intem- 
perance." 

The  passage  just  quoted  is  open  to  the  charge  of  exagge- 
ration. There  have  undoubtedly  been  reclaimed  drunkards 
who  after  their  reform  have  merited  well  of  Society.  Still 
we  think  that  in  too  many  instances  the  drunkard,  however 
bright  or  brilliant  he  may  appear,  is,  on  the  principle  that 
nothing  is  stronger  than  its  weakest  part,  an  imperfeftly 
constituted  individual.  He  may  have  great  talents,  espe- 
cially the  gift  of  expression,  but  he  is  lacking  in  common 
sense  and  in  self-command.  Hence  we  notice  that,  though 
the  propensity  to  intemperance  is  common  among  poets, 
novelists,  orators,  musicians,  even  of  a  very  high  order,  it 
is  exceedingly  rare  among  men  of  Science.  A  drunken  in- 
vestigator of  Nature  is  almost  a  contradiftion  in  terms. 

Mr.  Mattieu  Williams  and  Mr.  McElroy  have  been  already 
denounced  for  their  "heartless  selfishness"  in  recognising  the 
efiicacy  of  vice  as  an  agent  in  eliminating  the  worthless 
portion  of  the  community  and  in  securing  room  for  the 
worthier.  We  are  by  no  means  certain  that  they  deserve 
this  taunt.  Neither  of  them  created  the  struggle  for  exist- 
ence. Were  population  well  within  the  limits  of  room, 
employment,  and  food,  we  have  no  doubt  that  both  these 
authors  would  rejoice.  But  seeing  that  we  are  plunged  into 
a  struggle  in  which  some  must  go  down,  whilst  others  suc- 
ceed, it  is  surely  well  that  triumph  should  be  reserved,  as  far 
as  possible,  for  the  better  portion  of  the  community.  It  is 
surely  remarkable  that  almost  every  "  movement  "  of  a  phi- 
lanthropic charadter  has  for  its  result,  though  not  perhaps 
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for  its  objeAy  the  intensification  of  the  struggle  for  existence. 
In  proportion  as  it  is  successful  it  must  render  life  the  harder 
and  the  less  worth  living.  It  is  said,  by  the  followers  of 
Darwin,  that  the  struggle  for  existence  is  necessary  for  human 
improvement.  We  are  by  no  means  certain  that  such  would 
be  the  case:  in  all  cultivated  animals  and  vegetables  we  stamp 
out  this  struggle.  In  our  fields  and  gardens  we  sow  only  so 
many  trees  or  plants  as  can  find  sufficient  soil,  sun,  and  air, 
thus  preventing  all  struggles  among  themselves,  and  we  ex- 
tirpate as  far  as  possible  weeds  and  noxious  animals,  thus 
limiting,  if  we  cannot  eradicate,  competition  with  other  spe- 
cies ;  and  the  result  justifies  our  wisdom.  Compare  the  crop 
of  an  ordinary  turnip  field  with  that  of  what  might  be  styled 
a  "  competition  turnip  field,"  where  the  roots  had  been  let 
spring  up,  grow,  and  fight  it  out  among  themselves.  The 
produce  of  such  a  field  would  not  be  one-half  that  of  the 
non-competitive  plot,  and  its  finest  root  would  not  be  worth 
exhibiting.  Is  it  not  very  probable  that  a  similar  result  might 
follow  in  a  human  society  where  the  struggle  for  existence 
had  been  stamped  out  ?  No  one,  indeed,  sees  clearly  how 
the  end  is  to  be  reached,  but  in  the  meantime  we  are  scarcely 
wise  in  working  in  the  very  opposite  direftion. 

It  may,  meantime,  be  questioned  whether  every  vice  cuts 
short  the  days  of  its  votaries,  and  leads  to  the  extermination 
of  their  descendants.  We  doubt  if  this  can  be  said  of  the 
inordinate  covetousness  of  the  present  day.  Says  Mr. 
McElroy,  **  The  policeman  on  the  next  corner  will  bear  de- 
cided testimony  that  the  number  of  scoundrels  who  survive 
their  thirtieth  year  is  astonishingly  small."  But  with  per- 
haps the  most  dangerous  scoundrels  of  the  day  policeman 
Z  22  has  nothing  further  to  do  than  perhaps  to  touch  his  hat 
to  them.  The  scoundrel  now  knows  how  to  carry  out  his 
plans  without  breaking  the  law.  He  robs  not  by  crying 
**  Stand  and  deliver!  "  but  by  rigging  the  market.  He  be- 
longs not  to  a  gang,  but  to  a  syndicate,  and  when  he  has 
done  more  harm  than  a  generation  of  bandits,  burglars,  or 
forgers,  he  dies  in  peace,  and  leaves  his  children  in  good 
positions. 

No !  Mr.  McElroy :  it  is  not  demonstrable  that  the  pro- 
portion of  bad  men  is  steadily  decreasing.  They  have  assumed 
a  new  aspe(5t,  and  the  statistician  who  should  enumerate 
them  would  encounter  endless  adlions  for  libel. 
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V,    THE    GLACIAL    EPOCH. 
By  D.  Yewdall  Cliff, 

S  the  Glacial  theory  as  set  forth  in  the  *'  Origin  of 
Species  "  generally  acceptable  ?  To  me  it  is  not  satis- 
fying. The  final  impression  left  on  the  memoiy  is 
this :  that  Darwin  supposed  the  Earth's  polar  axis  to  have 
always  been  pretty  much  at  the  same  inclination  to  the 
plane  of  its  orbit  as  it  is  now,  and  that  during  the  Glacial 
Epoch  the  whole  Earth  was  at  the  same  time  clothed  with 
ice  and  snow, — that  the  cold  gradually  crept  down  to  the 
Equator  in  a  "  circumpolar '*  direftion.  The  survival  of 
Tropical  vegetation,  &c.,  or  the  crossing  the  Equator  of  the 
Temperate  forms,  is  alone  a  very  great  obstacle,  and  his 
explanations  are  still  less  assuring.  They  were  before  and 
after,  which  would  effectually  silence  any  fancy  as  to  their 
anterior  evolution  or  hereditary  revertance  ;  the  fossil  record, 
incomplete  though  it  be,  tells  us  plainly  to  the  contrary. 

But  there  is  another  supposition,  which  has  doubtless 
often  been  suggested  before,  which  falls  in  much  more  natu- 
rally with  Darwin's  theory  in  general,  viz.,  that  the  inclina- 
tion of  the  polar  axis  has  varied  to  a  far  greater  degree  than 
it  does  at  present ;  nay,  it  may  positively  have  been  situate 
in  the  plane  of  the  Earth's  orbit.  Thus  there  has  always  been 
a  polar  regiotty  though  probably  nothing  like  as  cold  as  in  re- 
cent geological  time.  I  write  "  region  "  in  the  singular, 
because,  as  we  can  see,  if  the  polar  axis  ever  lay  in  the 
orbit's  plane  radially  with  the  Sun,  there  would  only  be  one 
climatic  pole,  and  that  on  the  side  opposite  to  the  Sun, — as 
the  Moon  in  relation  to  Earth.  This  would  be  the  nearest 
approach  seemingly  to  Darwin's  Glacial  Epoch,  and  it  the 
severest  possible,  extending  to  the  present  Equator ;  and  the 
South  Pole  would  be  the  torrid  region.  A  more  remote 
contingency  would  be  solar  or  firmamental  disturbances, 
before  the  present  equilibrium  was  established. 

With  a  widely,  though  assuredly  slowly,  oscillating  axis, 
it  is  easy  to  see — as  its  poles  travelled  all  over  the  world — 
they  would  cany  in  a  moving  patch,  as  it  were,  the  Arftic 
flora  and  fauna,  which  would  still  exist  where  the  temper- 
ature allowed, — e.g.,  mountain-tops;  whilst  the  patch  swept 
on,  driving  the  temperate  (and  the  temperate  though  tro- 
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pical,  like  a  shadow  before)  life  kingdom  before  it,  while  it 
was  followed  behind  by  temperate^  and  the  temperate  by 
tropical  life  ;  thus  the  whole  chasing  one  another  round  the 
world,  dividing  species  like  a  ship  the  sea,  which  closes  be* 
hind,  spreading  devastation  around  in  the  extermination  of 
species  and  the  denudation  of  the  landscape,  followed  in  its 
turn  by  a  vastly  newer  life  in  respedt  of  time,  paving  its 
way  with  a  new  formation  over  the  land  and  sea. 

The  signs  of  its  progress  will  be  denuded  and  effaced  in  a 
*'  day  *'  of  Geology ;  it  is  but  the  latter  of  the  last  part  of 
its  last  journey,  that  is  too  patent  to  escape  our  observa* 
tion.  It  may  have  played  a  far  more  important  part  than  it 
is  credited  with,  and  the  ^'  destrudtion  of  species,"  at  which 
the  modern  sage  so  cheaply  sneers,  may  perhaps  be  some- 
thing more  than  a  *'  myth  "  of  the  old  geologists.  It  is 
perhaps  within  the  range  of  possibility  that  these  times  may 
be  astronomically  ascertainable. 

The  more  natural  an  explanation  is  the  more  likely  it  is 
not  only  to  be  more  readily  accepted,  but  to  be  true  also. 
Yet  the  immensity  of  the  question  is  so  profound  that  it 
seems  utter  audacity  on  my  part  to  put  forward  my  observa- 
tion, particularly  in  criticising  a  man  like  Darwin. 

Might  we  not  guess  at  the  progress  of  the  Poles  ?  Has  it 
not  been  more  than  once  in  a  direction  from  Europe  to 
America,— *. 6;.,  was  America  its  latest  station  ?  We  know 
that  its  life-kingdoms,  so  to  speak,  are  apparently  behind 
Europe,  which  must  mean  an  immensity  of  geological  time. 
The  longer  the  time  the  more  vigorous  the  species  resulting, 
the  struggle  for  existence  having  full  play ;  so  that,  when 
brought  in  competition  with  a  less  highly  evolved  series  of 
species  it  is  not  surprising  that  they  spread  rapidly,  and  that 
the  reverse  seldom  occurs.  Thus  a  re-distribution  of  species 
is  occasioned.  Did  the  South  Pole  make  its  last  retreat  over 
new  Zealand  and  Australia  ? 

If  these  visitations  have  taken  place  since  the  islands 
generally  were  isolated,  will  it  not  explain  the  absence  of 
mammals,  or  species  of  any  kind,  that  could  not  cross  the 
surrounding  seas  again  ?  We  might  guess  that,  as  far  as 
the  horse,  &c.,  went,  it  had  swept  the  American  continents 
from  end  to  end,  leaving  no  side  to  escape,  but  driving  all 
before  it.  If  it  be  shown  that  there  are  countries  where  the 
old  geological  fauna  and  flora  exist  posterior  to  what  is 
considered  the  Glacial  Epoch,  then  this  may  show  that  it 
was  visited  at  a  more  recent  date  before  the  last  crisis  in 
Europe.  The  torrid  zone,  of  course,  would  always  follow 
the  Earth's  equators,  and  fossils  recently  discovered  show 
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this  to  have  been  once  at  London ;  at  the  same  time  the  evi- 
dence is  not  entirely  satisfadlory  to  show  the  world  was  once 
entirely  tropical,  or  entirely  glacial,  so  that  we  may  fairly 
conclude  that  the  polar  axes  have  oscillated  at  any  rate  over 
a  much  wider  range  than  at  present.  Darwin  himself  seems 
puzzled  ("  Origin  of  Species,"  Chap.  XL,  p.  368)  when  he 
explains  "  that  there  is  enough  to  show  that  it  is  almost 
demonstrable  that  what  are  now  the  Ardtic  and  Temperate 
Zones  have  known  a  warmer  climate  than  the  present " 
(even)  '*  since  the  Glacial  Period."  How  utterly  impossible 
had  the  Poles  always  been  the  same.  One  step  further,  and 
the  whole  matter  appears  clear  as  daylight !  The  existence 
of  northern  (Alpine)  forms  beyond  the  Equator  is  proof 
positive  that  the  "  North  Pole  '*  must  have  "  crossed  the 
Line,"  or  vegetation  been  driven  concentrically  over  it,  when 
there  was  no  South  Pole,  which  would  further  explain  why 
the  northern  vegetation  is  not  so  thoroughly  dominant  in 
the  south ;  for  as  the  South  Pole  turned  out  of  the  Sun's 
radius  only  one  part  of  the  northern  cap  of  ice  would  push 
south,  whilst  the  other  parts  retreated  north,  and  then  the 
South  Pole  would  gradually  form  a  colder  and  wider  nucleus. 
This  would  especially  be  effedlive  if  it  were  possible  the 
Earth  had  no  diurnal  motion.  Of  course  in  the  case  I  am 
supposing  the  Torrid  Zone  (at  the  South  Pole)  would  know 
no  night :  this  would  vastly  increase  vegetative  growth. 
Recent  experiments  with  eledlricity  have  apparently  demon- 
strated the  fadl  that  plants  will  continue  to  grow  in  the 
**  night  time "  under  the  bright  light  of  eleftricity,  and 
gain  on  their  contemporaries ;  so  that  it  would  not  mean  the 
destrudlion  of  vegetation,  the  air  being  filled  with  aqueous 
vapours,  &c.  But  there  is  no  need  to  suppose  that  this  ever 
really  took  place.  We  must  bear  in  mind  that  this  South 
Pole  would  have  been  at  all  parts  of  the  world.  Again, 
Darwin  says  (Chap.  XL,  p.  371)  '*  the  productions  of  Europe 
and  America  during  the  late  Tertiary  Stages  were  more 
closely  allied  to  each  other  than  at  the  present  time."  This 
would  be  a  time  before  a  Glacial  invasion  upset  the  equal 
evolution.  Chap.  XL,  p.  373,  states  that  evidence  of  glacial 
a<5tion  is  visible  over  Europe  from  the  Pyrenees  to  the  Oural, 
in  Siberia,  the  Himalayas,  New  Zealand,  South-east  Aus- 
tralia, the  Cordillera  in  Chili,  and  so  forth.  "We  have 
also  excellent  evidence  that  it  endured  for  an  enormous 
time,  as  measured  by  years  at  each  spot."  It  is  more  to 
the  point  when  he  says  "  It  should  be  observed  that  the 
northern  forms  found  in  the  southern  parts  of  the  Southern 
Hemisphere,  and  on  the  mountain  ranges  of  the   Inter- 
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tropical  regions,  are  not  Ardlic,  but  belong  to  the  Northern 
Temperate  Zones."  But  perhaps  this  may  only  prove  that 
the  southern  region  has  been  more  equatorial  than  at  present 
since  the  Glacial  Period  (as  the  northern  has  been). 

Is  there  any  help  to  this  idea  in  the  fafl  that  high  regions 
are  rarer  far  in  the  Southern  Hemisphere  ?  That  the 
Northern  Temperate  Zone  is  represented  there  at  all  is 
proof  positive  of  a  *'  northern  "  visitation,  whose  Ardlic 
remains  would  naturally  be  the  first  to  disappear  before  a 
warmer  climate.  It  may  be  yet  another  hint  as  to  the  pro- 
gress of  the  Poles.  Altogether  one  would  say,  from  the  fa<5l 
of  the  southern  life-kingdom  being  less  vigorous  than  the 
northern,  that  it  was  the  more  recent  region  in  so  far  as 
organic  life  is  concerned.  Did  it  give  another  extra  journey 
in  the  north,  with  a  less  disastrous  effedl,  the  southern  seas 
would  allow  ample  play. 

It  would  be  easy  to  preach  on  Darwinian  texts  still  fur- 
ther, but  I  think  I  have  shown  sufficiently  that  if  Darwin 
supposed  the  earth's  axis  to  have  remained  pretty  much  as 
it  is  now,  his  explanation  is  not  at  all  so  satisfactory  as  the 
supposition  that  the  polar  axle  has  oscillated  very  much 
more  widely  than  at  present,  if  not  absolutely  revolved  in 
the  plain  of  the  Earth's  orbit,  and  probably  more  than  once,. 
— moreover  that,  as  a  corollary,  the  Earth  has  always  owned 
an  ardlic  region  or  ardtic  regions. 

[Whilst  admitting  that  Mr.  Cliff's  hypothesis  of  a  varying 
position  of  the  poles  might  account  readily  for  certain  fa(5ts 
in  the  distribution  of  organic  life,  we  fear  that  the  physicists 
will  deny  its  possibility. — Editor.  | 


VI.    ON    TECHNICAL    EDUCATION. 
By  Robert  Galloway,  M.RJ.A. 

(Continued  from  page  164.) 

HE  opinion  is  pretty  generally  entertained  in  England 
that  all  who  Jtiave,  at  least,  obtained  a  good  average 
education  are  versed  in  the  science  of  Education,  and 
are  competent  judges  of  educational  systems :  then,  by  a 
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little  parity  of  reasoning,  all  who  have  had  to  receive  and 
expend  money  ought  to  be  versed  in  the  science  of  Money  ; 
yet  it  is  well  known  that  this  is  not  the  case, — that  only  a 
very  small  percentage  of  the  community  have  any  knowledge 
of  money  as  a  whole ;  and  it  is  equally  true  that  only  a  very 
small  percentage  of  the  educated  portion  of  the  public  are 
really  and  truly  educationists. 

Prof.  James  Bryce,  M.P.,  in  his  article  '*  The  Future  of 
English  Universities,"  in  the  "  Fortnightly  Review  •'  for 
March,  refers  to  the  prevailing  opinion  that  anyone  who  has 
received  a  so-called  good  education  is  considered  to  be  a 
thoroughly  competent  person  to  undertake  the  difficult  task 
of  improving  and  reforming  our  educational  institutions  and 
systems.  He  states,  referring  to  the  two  University  Com- 
missions appointed,  by  the  A6t  of  1877,  to  reform  the  Uni- 
versities and  Colleges  of  Oxford  and  Cambridge  respedtively, 
— **  What  have  they  accomplished  ?  What  has  been  the 
total  result  for  good  of  their  labours  ?  They  received  from 
the  Legislature,  which  no  doubt  felt  its  own  incompetence 
to  handle  such  problems,  scanty  and  vague  instruftions.  A 
large  discretion  was  given  them  to  settle  things  as  they 
thought  best.  Some  little  power  of  resistance  the  Colleges 
had,  but  it  was  such  as  the  Commissioners  easily  could,  and 
often  did,  overbear.  The  credit  or  discredit  of  the  work, 
therefore,  belongs  to  the  Commissioners.  Nor,  though  they 
were  appointed  by  a  Conservative  Government,  can  anyone 
say  that  a  Liberal  Government  would  be  likely  to  have 
chosen  Commissioners  any  better  qualified  for  the  work. 
For  the  rule  in  England  seems  to  be,  with  both  parties,  to  place 
on  a  Commission  not  men  of  special  capacity  or  knowledge,  but 
persons  generally  prominent,  if  not  eminent,  such  as  judges  and 
bishops,  and  leading  members  of  either  House  of  Parliament" 
Mr.  Bryce's  remarks  have  a  much  wider  application.  Not 
only  do  Governments  appoint  men,  to  improve  and  reform 
our  educational  institutions,  who  have  never  signalised  them- 
selves in  the  least  in  the  science  of  Education,  but  they 
likewise — with  the  same  indifference  apparently  with  regard 
to  the  educational  progress  of  the  country — frequently  place 
men  in  prominent  positions,  in  our  educational  departments, 
who  have  nev6r  betrayed  the  slightest  qualification  for  the 
important  duties  they  have  to  undertake. 

An  excellent  educator,  like  a  distinguished  orator,  states- 
man, musician,  or  painter,  is  born  one  ;  he  is  born  endowed 
with  those  necessary  mental  qualifications,  in  a  marked 
degree,  which  are  required  for  the  originating  of  and  carrying 
out  philosophical  methods  of  teaching.     There  are  many 
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examples  that  those  who  are  not  endowed  in  a  marked  degree 
with  the  talents  requisite  for  the  task  will  not  acquire  them 
to  the  fullest  extent  by  mere  education ;  how  few,  for  ex- 
ample, of  all  the  University  men  who  have  occupied  the 
position  of  a  teacher  in  our  grammar  schools  have  distin- 
guished themselves  as  educationists.  The  late  Dr.  Arnold 
is  the  one  who  obtained  the  greatest  public  reputation  as  an 
educator,  and  even  he  does  not  occupy  a  position  in  the  first 
rank  of  educational  philosophers.  Mr.  Herbert  Spencer  be- 
lieves, and  I  think  rightly,  that  true  education  is  practicable 
only  by  a  true  philosopher ;  but  that  is  evidently  not  the 
opinion  of  our  Statesmen  and  Members  of  Parliament, 
otherwise  they  would  never  vote,  year  after  year,  the 
sums  of  money  they  do  for  a  system — payment  on  results 
— which  must  extinguish  all  philosophical  spirit  in  the 
teachers. 

The  qualifications  required  by  both  teachers  and  examiners 
are  thus  summed  up  by  Mr.  Herbert  Spencer  in  his  work 
"  The  Study  of  Sociology  "  : — **  It  becomes  clear,"  he  states, 
**  that  those  having  supreme  authority  suppose,  as  men  in 
general  do,  that  the  sole  essential  thing  for  a  teacher  or 
examiner  is  complete  knowledge  of  that  which  he  has  to 
teach,  or  respedting  which  he  has  to  examine.  Whereas  a 
co-essential  thing  is  a  knowledge  of  Psychology,  and  espe- 
cially that  part  of  Psychology  which  deals  with  the  evolution 
of  the  faculties.  Unless  by  special  study,  or  by  daily  ob- 
servation and  quick  insight,  he  has  gained  an  approximately 
true  conception  of  how  minds  perceive,  and  refledt,  and 
generalise,  and  by  what  processes  their  ideas  grow  from 
concrete  to  abstract,  and  from  simple  to  complex,  no  one  is 
competent  to  give  lessons  that  will  effedtually  teach,  or  to 
ask  questions  which  will  effedtually  measure  the  efficiency 
of  teaching." 

The  inspeftion  of  the  classes  under  the  Department  and 
the  examination  of  those  taught  in  these  classes  are  the 
next  divisions  of  the  Department's  plan  we  have  to  consider. 
The  inspection  and  examination  of  the  National  Schools 
under  the  Education  Department  are  combined;  but  the  two 
functions  are  not  performed  by  the  same  persons  in  the 
Elementaiy  Science  Classes  under  the  Department.  Why 
the  Lords  of  the  Committee  of  Council  on  Education  should 
combine  inspection  and  examination  in  one  set  of  schools, 
and  not  in  the  other  set,  is,  to  say  the  least,  veiy  singular. 
It  is  admitted  by  all  educationists  that  the  two  functions 
ought  to  be  united,  and  in  no  branch  of  study  is  the  union 
of  the  two  more  necessary  than   in  the  examination  of 
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students  in  the  Induftive  Sciences.  By  not  combining  the 
two  the  examiner  never  comes  in  contadl  with  the  teacher 
or  the  taught;  consequently  the  only  test  he  has  of  the 
work  and  teaching  of  the  schools  are  the  written  examina- 
tion papers.  But  by  no  written  examination  of  any  kind 
can  it  be  ascertained  whether  the  examinees  have  been 
trained  and  possess  the  mental  qualifications  necessary  for 
being  Good  Observers  and  Experimenters,  and  whether 
they  have  even  acquired  the  necessary  manipulative  skill  for 
the  latter;  and  yet  observation  and  experiment  are  the 
fountains  of  the  Indudlive  Sciences,— they  are  the  two 
sources  from  which  springs  our  knowledge  of  Nature  and 
its  laws.  As  regards  those  of  the  examined  who  only  go  in 
for  a  mere  written  examination,  all  that  the  examiner  knows 
about  them  is  that  they  have  or  have  not  acquired  the  neces- 
sary amount  of  the  names  of  things. 

There  are  four  Permanent  Inspe<5tors  for  the  Science  and 
Art  Classes,  and  about  a  hundred  Engineer  officers  are  em- 
ployed for  occasional  duty  as  Assistant  Inspeftors.  Why 
military  men  should  be  singled  out  as  a  class  to  undertake 
the  important  duties  of  inspeftion  would  not  be  an  unim- 
portant question  for  some  Member  of  Parliament,  zealous 
for  the  educational  progress  of  the  country,  to  ask  the  Vice- 
President  of  the  Education  Department.  It  would  be  inte- 
resting to  know  whether  any  reasonable  explanation  could 
be  assigned  for  these  peculiar  appointments.  That  the  duty 
is  an  important  one  must  be  admitted,  for  good  inspection 
will  reveal  more  as  to  the  kind  of  instruction  given  in  a 
school  than  the  mere  perusal  of  examination  papers.  The 
inspedlion,  as  will  be  shown  further  on,  costs  the  country 
yearly  a  considerable  sum  of  money. 

About  twenty-five  Professional  Examiners  are  employed 
in  the  Science  division  ;  they  are  supposed  to — and  probably 
do,  although  it  has  not  always  been* the  case — set  the  ques- 
tions, and  they  examine  some  of  the  papers  ;  the  remainder 
of  the  papers  are  handed  en  to  a  number  of  Assistant  Exa- 
miners, who  are  or  were  paid  so  much  per  dozen  papers  they 
examined.  This  mode  of  payment  for  examining  the  papers 
must  be  a  strong  inducement  to  the  examiner  to  get  through 
them  as  quickly  as  possible ;  and  yet  the  teacher's  payment 
depends  mainly,  although  not  entirely,  as  we  have  previously 
pointed  out,  on  the  numbers  of  marks  the  examiner  assigns 
to  his  pupils.  The  Principal  of  King's  College,  London, 
the  Rev,  Canon  BaiTy,  well  observes  in  his  paper,  "  The 
Good  and  Evil  of  Examination,'*  '*  that  there  seems  to  be 
too  little  appreciation  of  the  exceeding  difficulty  of  the  task 
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of  thorough  examination.  Examiners  are  burdened  with  a 
mass  of  work  which  they  cannot  get  through  except  in  a 
perfundlory  manner,  and  which  even  then  so  utterly  wearies 
them  out  that  their  factdty  of  judgment  and  comparison  is  lost, 
and,  unless  they  are  strongly  belied,  are  far  from  preserving 
an  uniform  standard  in  their  arbitrary  and  irrevocable  deci- 
sions." The  late  Prof.  Augustus  De  Morgan  held  the  opinion 
that  he  could  judge  of  the  merits  of  the  competitor  from  the 
whole  work,  but  that  he  could  not  reckon  it  up  in  marks ;  he 
therefore  always  refused  to  examine  in  that  way. 

In  addition  to  the  Professional  Examiners  and  the  Assistant 
Examiners,  there  are  two  Official  Examiners.  What  the 
duties  of  these  examiners  are  does  not  appear ;  they  evi- 
dently do  not  prepare  the  questions,  and  it  can  scarcely  be 
supposed  they  overhaul  the  marks  the  examiners  have  as- 
signed to  the  answers  in  the  different  papers,  as  they  are 
apparently  not  of  the  same  scientific  standing  as  the  Pro- 
fessional Examiners,  and  besides  they  can  scarcely  be  consi- 
dered to  be  competent  judges  in  all  the  different  branches  of 
Science  which  are  examined  upon. 

Written  examinations  fail  utterly  to  test  attainment  in 
any  of  the  Induftive  Sciences,  as  they  would  equally  fail  to 
test  the  artistic  power  of  the  painter  or  the  sculptor ;  and 
this  is  known  to  all  who  are  pradlically  conversant  with  any 
one  of  these  sciences.  I  have  never  met  a  chemist  yet  who 
would  engage  a  party  as  his  Laboratory  Assistant  if  his  sole 
qualification  for  the  post  was  that  he  had  passed  a  written 
examination,  however  severe  the  examination  might  have 
been  ;  because  the  party  requiring  the  Assistant  would  know 
that  he  could  not,  without  practical  instruftion,  turn  any 
chemical  information  he  might  possess  into  practical  power. 
What  would  be  the  value,  for  instance,  of  one  learning, 
either  from  a  book  or  a  teacher,  all  the  tests  for  arsenic  ? 
If  he  could  not  actually  put  in  pradlice  that  information  it 
must  simply  hang  like  dust  about  the  brain,  or  dry  like  rain 
drops  off  the  stones.  Does  not  such  useless  information 
represent  the  kind  *of  information  the  majority  of  the  stu- 
dents acquire,  in  the  Department's  schools,  of  one  or  more 
of  the  Induftive  Sciences;  and  from  the  miserable  way  the 
teachers  are  paid  the  evil  is  increased,  as  we  have  seen  that 
some  of  them,  in  order  to  gain  little  more  than  a  bare  sub- 
sistence, have  to  teach  some  of  those  sciences  of  which  they 
themselves  have  no  pradtical  knowledge.  Then  why  is  it 
that  those  in  authority  continue  a  system  which  can  neither 
benefit  the  taught  nor  the  State  ?  Mr.  Herbert  Spencer 
supplies,    in    his    *'  Sociology,"    a    general   answer ; — "  It 
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becomes/'  he  says,  '*  manifest  that,  in  common  with  the 
public,  those  in  authority  assume  that  the  goodness  of  edu- 
cation is  to  be  tested  by  the  quantity  of  knowledge  acquired. 
Whereas  it  is  to  be  much  more  truly  tested  by  the  capacity 
for  using  knowledge, — by  the  extent  to  which  the  knowledge 
gained  has  been  turned  into  faculty^  so  as  to  be  available 
both  for  the  purposes  of  life  and  for  the  purposes  of  inde- 
pendent investigation.  Though  there  is  a  growing  con- 
sciousness that  a  mass  of  unorganised  information  is,  after 
all,  of  little  value,  and  that  there  is  more  value  in  less 
information  well-organised,  yet  the  significant  truth  is  that 
this  consciousness  has  not  got  itself  officially  embodied,  and 
that  our  educational  administration  is  working,  and  will  long 
continue  to  work,  in  pursuance  of  a  crude  and  out-worn 
belief." 


(To  be  continued.) 


i883.i  (    289    ) 


ANALYSES     OP     BOOKS. 


Snakes :  Curiosities  and  Wonders  of  Serpent  Life,  By  Catherine 
,    C.  HoPLEY.     London  :  Griffith  and  Farran. 

A  POPULAR  treatise  on  serpents  may  safely  be  pronounced  a 
novelty.  Birds,  beasts,  and  fishes — even  insedls  to  some  extent 
— have  an  attradlion  for  the  general  public,  and  figure  accordingly 
to  no  small  extent  in  modern  literature.  But  reptiles,  and  espe- 
cially serpents,  are  viewed,  even  by  tolerably  intelligent  persons, 
with  a  vague  horror.  No  one  beyond  the  very  limited  circle  of 
professed  naturalists  cares  to  inquire  into  the  attributes  and  the 
habits  of  these  creatures.  To  do  so  is,  indeed,  regarded  by  cer- 
tain of  the  '*  unco*  guid  "  as  slightly  profane.  Accordingly  we 
are  by  no  means  surprised  at  reading  the  following  passages  in 
Miss  Hopley's  introdu(5lion  : — 

**  I  learnt  enough  of  snake  nature  to  feel  safe  in  proceeding 
with  my  book  of  '  Adventures,'  and  in  presenting  it  to  a  publisher. 

*  As  a  gift-book  no  one  would  look  at  it,  and  as  an  educational 
work  there  would  be  no  demand  for  it,'  was  its  encouraging  re- 
ception.   •    .    .    For  the  space  of  two  years  the  sequel  to  my 

*  American  Pets '  went  the  round  of  the  London  publishers  of 
juvenile  works,  and  to  several  in  Scotland.  It  was  read  by  many 
of  them  who  professed  to  have  been  extremely  interested  in  it, 
but  none  could  be  persuaded  to  '  entertain  so  repulsive  a  subjecfl.' 
One  member  of  a  publishing  house,  distinguished  for  the  high 
standard  of  its  literature,  positively  admitted,  among  its  insur- 
mountable obje(5lions,  that  when  a  child  his  mother  had  never 
permitted  him  to  look  through  a  certain  favourite  volume  late  in 
the  day  *  for  fear  the  picflures  of  snakes  in  it  should  prevent  his 
sleeping ! '  An  editor  of  a  magazine  told  me  he  should  lose  his 
subscribers  if  he  put  snakes  in  its  pages,  and  another  made  the 
excuse  that  his  children  would  not  look  at  the  magazine  with  a 
snake  in  it." 

Such  being  the  positive  repugnance  to  instrudlion  in  this 
branch  of  Zoology,  we  need  not  wonder  at  the  ignorance  con- 
cerning serpents  which  prevails.  We  find  educated  people  still 
regarding  the  harmless,  and  indeed  impotent,  tongue  of  snakes 
as  a  deadly  sting.  Still  less  can  we  feel  surprise  at  the  confusion 
that  exists  in  their  nomenclature  and  synonymy.  We  find  seve- 
ral species,  some  harmless  and  others  deadly,  bearing  the  same 
name,  whilst  in  return  one  and  the  same  species  figures  in  dif- 
ferent countries,  or  even  provinces,  under  a  variety  of  names. 
We  need  only  give  as  an  instance  our  only  venomous  British 
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snake,  Pelias  berus,  which  in  some  districfls  is  known  as  '^  adder '' 
and  in  others  as  "  viper."  Waterton,  in  a  way  remarkable  for  an 
out-door  naturalist,  speaks  of  the  adder  and  the  viper  as  two  dis- 
tin<5l  species.  The  viper  he  pronounces  poisonous,  whilst  the 
adder  is,  with  him,  a  **  harmless  little  fellow,  very  useful  in 
clearing  the  fields  of  mice."  Possibly  he  gives  the  name  adder 
to  the  grass-snake  (Tropidonotus  natrix),  which,  however,  is  much 
more  given  to  prey  upon  frogs  than  mice. 

Miss  Hopley*s  obje(5l  is  the  very  laudable  one  of  giving  in  a 
popular  form  a  corredl  account  of  serpents,  drawn  as  far  as  pos- 
sible from  adlual  observation,  supplemented  by  reference  to  such 
modern  works  as  Dr.  Fayrer's  "  Thanatophidia  of  India,"  Dr.  E. 
Nicholson*s  <<  Indian  Snakes,"  &c. 

Here  it  must  not  be  forgotten  that  the  study  of  living  snakes 
may  perhaps  before  long  be  pra(5\ically  proscribed  in  England. 
Serpents,  it  is  well  known,  can  only  be  fed  on  living  prey.  Hence 
our  **  zoophilists,"  who  experience  no  qualms  when  eating  an 
oyster  alive,  consider,  e.^,,  the  reptile-house  at  the  Zoological 
Gardens  an  outrage  on  their  sensibilities,  and,  for  anything  we 
know  to  the  contrary,  as  a  ''  grievous  national  sin."  We  believe 
the  Zoological  Society  has  made  a  concession  to  this  clamour  by 
causing  the  serpents  to  be  fed  only  at  night. 

Miss  Hopley  makes  a  passing  reference  to  the  *'  benevolent 
organs,"  and  rationally  enough  defines  '*  cruelty"  as  unnecessary 
torture.  Among  the  questions  here  discussed  we  find  '<  Do 
snakes  drink  ?  "  with  an  answer  in  the  affirmative.  We  never 
had  the  good  fortune  to  see  a  snake  drink  when  in  a  state  of 
freedom.  We  know,  too,  that  many  species  haunt  parched  lo- 
calities, where  moisture  in  other  shape  than  that  of  dew  and 
occasional  rain-drops  is  not  too  plentiful.  But  the  observations 
brought  forward  by  Miss  Hopley  seem  perfe(5lly  conclusive. 
Perhaps,  however,  all  species  of  serpents  may  not  Jbia  alike  in 
their  fondness  for  liquids. 

The  relish  for  birds*  eggs  displayed  by  some  snakes  is  an  in- 
disputable {sL6i,  greatly  to  the  annoyance  of  farmers'  wives  in 
warm  climates,  where  the  poultry  yard  is  often  plundered  on  the 
large  scale.  Milk  is  also  very  attradlive  to  the  cobra  and  other 
species.  Perhaps  these  two  propensities  might  be  turned  to 
account  for  reducing  the  number  of  certain  snakes  by  leaving 
poisoned  milk  and  eggs  (the  latter  marked)  where  they  might  be 
swallowed  by  these  marauders. 

The  **  Snakes  of  Ficflion  and  of  Facfl "  is  the  title  of  a  very 
interesting  chapter.  Here  mention  is  appropriately  made  of  a 
ledlure  on  **  Snakes  "  given  at  the  London  Institution  in  March, 
1880,  which,  as  our  authoress  tells  us,  was  **  artistic,  poetic, 
figurative,  imaginative,  but  not  zoological." 

The  hybernation  of  reptiles  and  the  opposite  stage  of  aestiva- 
tion observed  in  some  very  dry  and  hot  countries  are  fully  and 
corre(5\ly  described,  but,  as  there  are  here  no  erroneous  notions 
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to  expose,  the  subjedl  calls. for  no  discussion.  A  curious  pheno- 
menon of  kindred  nature  has  been  recorded  by  Dr.  Cantor.  The 
sea-snakes  of  the  Eastern  Ocean  (Hydrophidae)  are  sometimes 
found  so  soundly  asleep  on  the  surface  of  the  water  that  they  are 
not  aroused  by  a  ship  passing  among  them. 

In  conne<5lion  with  hybernation,  the  authoress  mentions  some 
cases  of  large  numbers  of  snakes  which  had  collecfled  together 
under  manure-heaps,  &c.,  for  the  purpose  of  passing  the  cold 
season.  We  have  more  than  once  found  large  heaps  of  the  eggs 
of  snakes — far  greater  in  quantity  than  could  be  deposited  by  any 
ten  females  of  the  species  in  the  districfl — amongst  decaying 
leaves  and  other  vegetable  refuse.  We  do  not  find  in  the  work 
before  us  any  notice  of  the  alleged  mass  meetings  of  snakes 
which  are  said  to  have  been  observed  in  warm  weather,  both  *in 
the  Eastern  and  the  Western  Hemispheres. 

The  chapter  entitled  "  The  Tail  of  a  Snake  "  contains  mention 
of  some  curious  notions  held  in  former  ages.  It  was  supposed 
that  several  serpents — such  as  the  horn-snake  of  Virginia, 
described  by  Lawson — are  armed,  in  addition  to  their  poison 
fangs,  with  a  sting  at  the  end  of  the  tail.  It  was  said  that  if  the 
sting  was  by  chance  struck  into  the  bark  of  a  young  tree,  the 
tree  instantly  withered. 

In  such  a  work  as  the  one  before  us  the  "  Great  Sea-Serpent " 
— to  some  people  a  name  for  any  and  every  thing  fi(5litious — 
cannot  be  wanting.  Like  most  writers  who  have  given  the  sub- 
je(5l  a  candid  examination,  Miss  Hopley  inclines  to  the  belief  in 
the  existence  of  huge  marine  ophidians.  There  is  some  amount 
of  direcfl  evidence  in  the  affirmative,  i,g,,  the  case  of  the  Pauline, 
whilst  the  only  negative  evidence — the  non -occurrence,  as  far  as 
has  been  observed,  of  vertebrae  and  other  remains  of  such  huge 
serpents — has  been  invalidated  by  a  recently  recorded  fadl.  An 
American  vessel,  engaged  in  a  dredging  expedition,  succeeded  in 
bringing  up  from  the  bottom  no  relic  of  human  or  other  verte- 
brate life,  save  an  india-rubber  doll ;  yet  the  region  explored  was 
one  where  sharks,  dolphins,  &c.,  abound,  and  where  many  ship- 
wrecks have  happened.  Hence  it  is  fair  to  infer  that  the  skele- 
tons of  animals  which  perish  in  the  sea  are,  as  a  rule,  rapidly 
disintegrated.  Thus  we  have  small  grounds  for  wondering 
that  no  remains  of  any  giant  ophidian  have  hitherto  been 
dredged  up. 

The  chapter  on  the  **  Venoms  and  their  Remedies  "  embodies 
the  modern  views  based  on  the  researches  of  Fayrer,  Nicholson, 
&c.  The  difference  of  kind  between  the  secretions  of  different 
species  is  recognised ;  but  the  great  question,  whether  the  acflive 
principle  in  any  case  is  a  ferment  or  a  definite  chemical  com- 
pound, is  not  discussed.  It  is  asserted  that  ^*  the  blood  of  an 
animal  killed  by  a  bite,  if  injedled  into  the  veins  of  another  ani- 
mal kills  that  also.  But  is  the  proportion  of  blood  thus  injedled 
as  small  as  that  of  the  original  poison,  and  is  death  brought  on 
in  the  same  manner  and  with  the  same  symptoms  ? 
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Incidentally  we  notice  some  incidents  sadly  out  of  harmony 
with  Waterton's  assertion  that  serpents  never  take  the  offensive 
or  pursue  a  foe. 

Concerning  the  question  ^<  Do  snakes  afford  a  refuge  to  their 
young  ?  *'  Miss  Hopley  gives  an  answer  in  the  affirmative. 

Bringing  our  short  notice  of  this  volume  to  a  close,  we  must 
say  that  it  has  given  us  no  small  pleasure.  We  believe  that,  if 
read  as  it  deserves,  it  will  dispel  some  groundless  prejudices  and 
corred^  not  a  few  obstinate  errors. 


T-T 


The  Micrographic  Dictionary.  A  Guide  to  the  Examination  and 
Investigation  of  the  Strucflure  and  Nature  of  Microscopic 
Obje(5ls.  By  J.  W.  Griffith,  M.D.,  &c.,  and  Arthur 
Henfrev,  F.R.S.,  F.L.S.,  &c.  Fourth  Edition.  Edited  by 
J.  W.  Griffith,  M.D.,  &c.,  assisted  by  Rev.  M.  J.  Berke- 
ley, M.A.,  F.L.S.,  and  T.  Rupert  Jones,  P.R.S.,  F.G.S. 
Pp.  829.  53  Plates,  8x8  Woodcuts.  Two  vols.  London  : 
John  Van  Voorst.     1883. 

A  NOTICE  of  a  portion  of  the  above  work  has  already  appeared 
in  a  previous  number  of  this  Journal.  Its  completion  enables 
a  further  analysis  to  be  given.  As  was  anticipated,  the  book 
is  a  great  improvement  on  the  last  and  former  editions,  not  only 
from  its  enlargement,  but  also  from  the  careful  manner  in  which 
the  information  has  in  most  instances  been  brought  as  close  to 
the  date  of  publication  as  possible. 

Owing  to  the  form  of  issue  in  parts,  in  which  the  plates  and 
their  explanations,  and  the  introduction,  appeared  irregularly, 
little  could  be  said  of  the  work  in  the  former  review,  founded  on 
the  perusal  of  only  a  small  portion. 

The  Introdu(5tion  retains  its  accustomed  form  and  place : 
alterations  and  additions  have  in  general  been  made  in  accord- 
ance with  the  advance  that  has  taken  place  since  the  issue  of  the 
last  edition. 

In  treating  of  the  stage  of  the  microscope  it  is  a  singular 
omission  that  no  mention  should  be  made  of  the  concentric 
rotating  stage,  which,  owing  to  the  advocacy  of  Dr.  Carpenter 
and  the  keen  competition  among  opticians,  is  now  applied  to 
many  of  the  cheaper  forms  of  microscope  as  well  as  the  larger 
instruments,  and  adds  greatly  to  their  utility  in  permitting  objecfls 
to  be  examined  with  great  facility  under  illumination,  in  ex- 
tremely varying  direiflions. 

The  remarks  on  objeifl-glasses  are  good,  and  notice  is  taken  of 
the   important  work  done  with   high   powers   and   immersion 
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objecflives :  the  reason  of  their  superiority  is  explained  in  the 
article  "  Angular  Aperture," 

The  distindlion  between  water  and  oil  immersion  lenses  seems 
to  have  escaped  notice  :  the  latter  or  homogeneous  system,  ori- 
ginally devised  by  Mr.  J.  W.  Stephenson,  to  save  the  trouble  and 
uncertainty  involved  in  adjusting  for  the  thickness  of  the  cover- 
glass,  and  afterwards  shown  by  Prof.  Abbe  to  possess  additional 
valuable  properties,  chiefly  aperture,  far  beyond  the  limit  of 
glasses  working  through  air  or  water,  and  that  precious  quality 
to  the  working  microscopist,  increased  working  distance. 

The  description  of  the  Achromatic  Condenser,  good  as  it  is, 
would  have  been  much  improved  by  the  mention  of  the  illumin- 
ators constru(5led  on  the  immersion  principle,  rendered  necessary 
by  the  employment  of  immersion  objedlives,  as,  if  a  condenser 
working  through  air  is  used  with  an  immersion-glass,  its  aper- 
ture is  reduced  to  I'o  numerical  aperture  =«=  180°  in  air.  So  to 
obtain  the  full  benefit  of  the  augmented  aperture,  the  condenser 
must  be  adapted  to  transmit  its  pencil  through  the  same  medium 
as  that  of  the  objedlive.  Such  illuminators  have 'been  designed 
by  Abbe,  Stephenson,  Powell  and  Lealand,  and  others. 

The  concluding  portion  is  occupied  by  pra(5lical  direiflions  for 
the  use  of  the  microscope,  and  carrying  on  observations  by  its 
means,  and  mounting  and  preparing  objedls. 

With  respedl  to  the  Dictionary  proper,  a  considerable  extension 
is  apparent  when  compared  with  the  previous  editions.  The 
student  is  much  assisted  in  finding  what  he  requires  by  an  ex- 
tensive series  of  cross-references,  and  those  who  wish  to  extend 
their  reading  will  find  all  they  require  in  the  copious  list  of  books 
and  papers  at  the  end  of  each  article.  A  short  quotation  will 
afford  the  best  illustration  : — 

"  Illumination. — ^This  has  been  specially  alluded  to  in  the 
Introdudlion  (p.  xxviii.),  and  in  the  articles  *  Angular  Aperture,' 
*  Diatomaceae,'  *  Polarisation,*  and  *  Test-objedls.'  But  several 
papers  have  been  published  in  recent  years,  describing  new  and 
ingenious  methods  of  illuminating  the  finer  and  more  difficult 
obje(5ls,  to  which  we  can  only  refer. 

**  BiBL. — Higgins,  Qu,  Mi,  y».,  x.,  150  ;  Abbe,  M.  M.  y«., 
xiii.,77;  Smith,  t6.,  88 ;  Wenham,  t*6.,  156,  and  Engl, 
Mechanic^  1877,  279 ;  Whittell,  z6.,  xiv.,  109 ;  Bramhall, 
16.,  xvi.,  102 ;  Osborne,  f6.,  xvii.,  179 ;  Moorehouse,  f6., 
xviii.,  29  ;  Woodward,  i^.,  xviii.,  61 ;  Edmunds,  i6.,  xviii., 
78  ;  Schulze,  jfn,  Mic,  Soc,  1878,  45." 

The  treatise  **  Rocks,"  by  Mr.  Frank  Rutley,  is  a  valuable 
addition,  and  is  accompanied  by  Plate  42,  containing  twenty-four 
coloured  figures  of  mineral  sedlions  viewed  by  polarised  light. 
Much  pra(5lical  information  is  given  as  to  the  peculiar  mode  of 
observation  required  in  examining  mineral  stru(5lures.    Here  the 
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polariscope  does  most  important  work,  and  is  used  in  a  much 
more  delicate  manner  than  is  usual  with  the  generality  of  ob- 
servers. A  new  field  of  research  is  now  open  to  the  microscopist 
and  geologist.  The  figures  on  the  plate  certainly  show  that 
textures  hitherto  considered  homogeneous,  owing  to  the  negledl 
of  suitable  means  of  observation,  possess  a  vast  amount  of 
stru(5lural  detail.  These  discoveries  have  resulted  in  the  forma- 
tion of  that  branch  of  Mineralogy  known  as  *•  Petrology,"  which 
bears  the  same  relation  to  Geology  as  Histology  to  Biology  in 
general. 

The  Plates  are  interleaved  with  very  full  explanations,  which 
can  easily  be  utilised  for  the  purpose  of  reading  the  book  by  its 
illustrations,  and  referring  from  them  to  the  text,  as  may  be 
required,  a  method  suggested  and  carried  out  very  perfedlly  by 
Dr.  Beale,  in  his  "  How  to  Work  with  the  Microscope."  Plate  2 
will  be  found  very  useful,  as  it  contains  figures  illustrating  some 
of  the  more  common  forms  of  adulteration. 

The  book  can  be  strongly  recommended  to  those  students 
who  wish  to  learn,  as  for  those  who  wish  only  to  pass  manuals 
are  legion. 


Darwin  and  Modern  Evolution,  An  Address  delivered  to  the 
Essex  Field  Club,  January  27th,  1880.  By  Raphael 
Meldola,  F.R.A.S.,  F.C.S.,  &c..  Retiring  President. 

Concerning  the  former,  or  what  might  be  called  the  business 
portion  of  this  interesting  address,  we  need  say  little  beyond  ex- 
pressing our  satisfaction  at  the  progress  of  the  Essex  Field  Club, 
and  at  the  work  it  is  evidently  doing.  This  work  is  of  a  two- 
fold nature,  it  is  concentrating  and  systematizing  the  labours  of 
local  geologists,  botanists,  entomologists,  archaeologists,  &c., 
many  of  whose  observations  might  otherwise  fail  to  be  recorded  ; 
and  it  provides  an  organization  for  defending  the  interests  of 
Science,  whenever  needed.  We  have  had  very  recently  proof 
that  the  lovers  of  Nature,  if  once  organized,  form  a  power  which 
the  authorities,  local  and  national,  will  have  in  future  to  take 
into  account.  We  only  hope  that  other  similar  bodies  through- 
out the  realm  may  exert  themselves  as  successfully  as  the  Essex 
Field  Club  has  done,  under  the  able  and  zealous  guidance  of  its 
late  President,  and  that  all  may  co-operate  whenever  there  is  any 
good  end  to  be  secured,  or  any  threatened  evil  to  be  warded  off. 
Turning  to  the  more  general  part  of  the  address,  it  must  be 
admitted  that  the  life  and  work  of  Charles  Darwin  form  no  easy 
subjed^  to  handle.  So  much  has  he,  especially  during  the  last 
twelve  months,  occupied  the  attention  of  the  intellectual  world, 
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that  little  can  be  said  concerning  him  which  has  not  been  to 
some  extent  anticipated.  We  have,  therefore,  the  greater  plea- 
sure in  recognising  in  Mr.  Meldola's  "  Address"  certain  points 
which  may  u^fully  engage  our  attention.  He  accentuates 
especially  the  fadl  that  Darwin  was  **  a  field  naturalist  as  dis- 
tinguished from  a  museum  naturalist," — in  fa(5l,  a  magnified  and 
intensified  type  of  the  class  of  whom  Gilbert  White  was  one  of 
the  earlier  representatives.  Experiment  and  observation  were 
his  very  life,  living  plants  and  animals  were  always  appealed  to 
if  possible.  We  must  here. quote  a  suggestive  note  of  the 
author's  : — **  The  difficulties  besetting  the  experimental  investi- 
gator are  forcibly  recalled  to  my  mind  by  a  remark  once  made  to 
me  by  Mr.  Darwin.  Speaking  on  this  subjedl,  I  said  that 
Nature  when  thus  questioned  often  gives  an  evasive  answer,  to 
which  he  replied,  *  She  will  tell  you  a  direifl  lie  if  she  can.*  " 
Such  being  the  state  of  the  case  we  have  need  of  all  methods  of 
research,  diredl  and  indiredl,  of  experiment  and  observation  modi- 
fied in  every  conceivable  way,  that  the  one  may  check  the  other. 
Whoever,  therefore,  would  deprive  us  of  any  one  method  seeks 
to  cripple,  if  not  to  arrest,  our  progress.  It  is  idle  for  him  to  say 
that  other  methods  yet  remain  to  us.  We  cannot  fly  with  one 
wing ;  we  want  both. 

Passing  from  these  considerations,  the  bearing  of  which  can 
scarcely  be  misinterpreted,  we  come  to  a  very  just  remark.  Mr. 
Meldola  declares  it  surprising  how  much  the  Darwinian  theory 
is  still  misunderstood  by  the  general  public.  '*  Ask  any  non- 
scientific  person  what  he  imagines  to  be  conveyed  by  the  word 
Darwinism,  and  he  will  probably  tell  you  that  it  is  the  theory 
that  man  is  descended  from  a  monkey,  which  is  about  as  explicit 
as  saying  that  the  Newtonian  theory  of  gravitation  is  something 
to  do  with  an  apple."  Nay,  as  he  goes  on  to  show,  there  are 
many  extreme  specialists  in  Science  who  vaguely  accept  the 
Evolution  theory  in  words,  and  yet  have  no  conception  of  its 
pradlical  importance.  It  is  with  them  a  dead  formula  to  which 
they  bow,  not  a  principle  animating  their  studies.  These  mis* 
conceptions — or  rather  misrepresentations — Mr.  Meldola  com- 
bats with  a  clearness  calculated  to  ensure  convidlion.  The 
Address  before  us,  brief  as  it  necessarily  is,  may  be  safely  recom- 
mended as  a  preliminary  study  for  outsiders  who  wish  to  know 
for  themselves  what  Darwinism  really  is,  before  attacking  longer 
and  more  elaborate  treatises. 
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Proceedings  of  the  Scientific  Association  of  Trinidad.  Part 
XII.  December,  1881.  Port  of  Spain :  J.  Wulff.  Lon- 
don :  Trubner  and  Co. 

We  are  exceedingly  glad  to  find  that  a  Scientific  Association  has 
been  established  in  Trinidad  and  has  got  fairly  to  work.  The 
locality  is  exceedingly  favourable  for  research  in  many  branches 
of  biology.  Situate  as  it  is  at  the  extreme  verge  of  the  Brazilian 
subregion  of  the  great  Neotropical  Region  it  forms  a  conne(5ling 
link  to  the  Antillian  subregion,  and  its  birds,  reptiles,  inse<5ls,  and 
mollusks^offer  to^the  animal  geographer  a  most  interesting  field 
of  study.  The  aquatic  fauna  of  its  shores  has  also  not  yet  been 
studied  with  the  needful  thoroughness.  The  kind  of  work  that 
that  can  be  done  by  the  mere  colled^or,  whether  by  land  or  by  sea, 
has  been  to  a  great  extent  accomplished,  at  least  as  far  as  the 
more  showy  species  are  concerned.  But  the  more  important 
subjedls  of  the  development,  the  life-history,  and  the  habits  of  a 
fauna  can  be  worked  out  only  by  the  resident.  We .  should  like 
to  see  in  all  the  British  colonies  individuals,  or  better  still  socie- 
ties, who  are  like,  e.g.^  Dr.  Fritz  Miiller  in  South  Brazil,  making 
a  close  investigation  of  their  respedlive  districfls. 

The  coast  of  Trinidad  would,  it  seems  to  us,  offer  an  excellent 
position  for  an  aquarium.  We  mean,  of  course,  not  a  place  of 
random  amusement  like  some  of  the  establishments  which  have 
sprung  up  in  England,  but  of  honest  experiment  and  research, 
like  that  of  Naples,  or  the  one  which  is  just  being  inaugurated 
on  the  coast  of  New  South  Wales. 

The  "  Proceedings  "  before  us  contain  a  paper  by  R.  J.  Lech- 
mere  Guppy,  F.L.S.,  on  the  Land  Shells  of  St.  Vincent.  During 
a  stay  of  three  weeks  the  author  took  sixteen  species,  of  which 
six  are  common  to  the  islands  north  of  St.  Vincent,  seven  to 
Grenada,  seven  to  Trinidad,  and  five  to  the  mainland  of  South 
America.  Only  three  species  are  common  to  all  these  five 
localities.  Mr.  Guppy  states  that  land  shells  are  much  scarcer 
in  St.  Vincent  than  in  Grenada  and  Dominica,  and  others  of  the 
Antilles. 

The  same  author  also  contributes  a  paper  on  the  "  Recent  and 
Tertiary  Species  of  Leda  and  Nucula  found  in  the  West  Indies, 
with  Notices  of  West  Indian  Shells." 

Mr.  Guppy  has  also  communicated  a  description  of  a  Hetero- 
cereal  Fish  found  in  the  Blue  Limestone  of  the  Laventille  Hills, 
on  the  east  of  Port  of  Spain,  for  which  he  proposes  the  name 
Acanthodes  elongatus.  He  has  read  also  a  memoir  on  the  fossil 
Echinodermata  of  the  West  Indies,  of  which  he  notices  twenty- 
six  species. 

Might  we  express  a  hope  that  the  Scientific  Association  of 
Trinidad  will  use  its  influence  with  the  Government  and  the 
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public  to  obtain  some  protecflion  for  birds  similar  to  that  which 
prevails  in  Demerara  ? 


Magnetism,     By  Thomas  P.  Treglohan.     London  :  Longmans 
and  Co. 

This  work  is  a  fair  average  specimen  of  the  Science-Manuals  in 
which  the  press  of  England  is  so  exceptionally  fruitful.  The 
author  tells  us  in  his  Preface  that  the  work  has  been  written  "  to 
supply  a  want  long  felt  by  students  who  are  preparing  for  exa- 
mination in  the  Elementary  Stage  of  the  Science  and  Art 
Department,  so  that  the  subjedl  may  be  simplified  and  their 
studies  facilitated  by  treating  it  under  the  divisions  laid  down  in 
the  Syllabus  of  the  Department.'*  In  other  words,  it  is  written 
with  the  primary  objedl  of  enabling  intending  examinees  to 
to  **  pass  "  the  fashionable  ordeal.  As  an  Appendix  follow  the 
**  Science  and  Art  Department  Questions  in  Magnetism  "  from 
the  years  1867  to  1882  inclusive.  Skilful  **  coaches  "  will  of 
course  be  able  to  calculate  the  chances  of  the  recurrence  of 
any  of  these  questions,  and  can  "prepare"  their  clients  ac- 
cordingly. 

In  conne(5lion  with  this  subjedl  we  cannot  help  referring  to  a 
most  able  article  on  "  Brain-power  in  Education,"  which  ap- 
peared not  very  long  ago.  The  author  contends  and  shows  that 
examinations,  competitive  or  otherwise,  are  no  tests  of  brain- 
power. They  test,  if  anything,  the  relative  skill  of  those  who 
train  the  candidates.  He  mentions  an  instance  where,  without 
any  collusion,  seven  out  of  the  thirteen  questions  ad^ually  occur- 
ring in  an  examination  paper  had  been  predi(5led  as  due  by  an 
experienced  *'  coach,"  and  his  pupils  had  been  drilled  accord- 
ingly. A  well-stored  mind  is  by  no  means  necessarily  a  sug- 
gestive mind,  capable  of  dealing  rightly  with  unforeseen 
emergencies.  The  writer  is  even  heretical  enough  to  say  that 
**  if  we  required  an  accurate  test  of  brain-power  we  should  be 
far  more  likely  to  obtain  corredt  results  by  an  examination  in 
whist  than  we  should  by  an  examination  in  mathematics."  He 
further  remarks,  most  truthfully,  "  The  mere  routine  man  will 
almost  invariably  bring  about  a  disaster  when  he  has  novel  con- 
ditions to  deal  with,  and  as  a  rule  the  routine  youth  comes  out 
best  at  an  examination." 
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Victorian  Year-Book  for  1881-2.  By  H.  Heylyn  Hayter. 
Melbourne:  J.  Perres  and  G.  Robertson.  London:  G. 
Robertson. 

We  have  here  an  extensive  colle<5lion  of  information,  statistical, 
historical,  and  topographical,  most  of  which,  however,  will  have 
but  little  attraction  for  our  readers. 

In  the  remarks  on  the  population  of  the  colony  it  may  perhaps 
be  noted,  as  a  satisfactory  feature,  that  whilst  the  British  sub- 
je(5ls  have  increased  by  1978  per  cent  the  proportion  of  aliens 
has  been  reduced  by  17 '42  per  cent,  during  the  ten  years  from 
1871  to  i88i.  The  number  of  Chinese,  who  nowhere  seem  to 
amalgamate  with  an  Aryan  people,  has  fallen  by  33*93,  or  more 
than  one-third.  The  colony  may  be  congratulated  on  the  absence 
of  any  appreciable  negro  or  negroid  element,  which,  wherever 
existing,  appears  to  be  a  source  of  danger. 

The  religious  census  of  1881  disclosed  the  existence  of  151 
distindl  denominations.  Amongst  these  we  find  one  Positivist, 
one  Iconoclast  (!),  and  three  worthies  who  state  their  creed  to  be 
£,  5.  d.f  and  whose  sincerity  at  least  will  not  be  called  in  ques- 
tion. The  excess  of  births  over  deaths  in  the  entire  group  of 
Australian  colonies  is  remarkably  high,  ranging  from  228  per  cent 
in  New  Zealand  to  87  in  Tasmania,  numbers  which  appear  the 
more  striking  when  it  is  added  that  the  excess  in  Europe  varies 
from  59  per  cent  in  Scotland  to  8  per  cent  in  France.  The  ave- 
rage death-rate  varies  from  12*38  per  1000  in  New  Zealand  to 
17*86  in  Queensland,  that  of  England  and  Wales  being  21*7. 
The  mortality  from  phthisis  is  relatively  much  lower  than  in 
England,  but  appears  to  be  increasing,  which  is  a  very  sore 
subjedl  in  Melbourne. 

Snake-bites  are  recorded  as  having  occasioned  five  deaths  in 
Vi(5toria  in  the  year  1881, — a  fadl  which  shows  that  there  is  room 
for  the  services  of  the  mungus  and  the  secretary-hawk. 

The  criminal  statistics  present  certain  remarkable  features : 
thus  whilst  only  12  per  1000  of  native  Vidlorians,  and  29  per 
1000  natives  of  the  other  Australian  colonies,  of  persons  born  in 
England  and  Wales  43  were  arrested,  of  Scotchmen  44,  Irish- 
men 86,  but  of  Chinese  only  20  per  1000. 
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«*  The  Editor  does  not  hold  himself  responsible  for  gtatements  of  fadls  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedlive  authors. 


DO  SNAKES  SWALLOW  THEIR  YOUNG? 


To  the  Editor  of  the.  yonrnal  of  Science, 

Sir,— In  the  •*  Standard  "  of  March  5th  I  find  the  following  with 
reference  to  Miss  Catherine  C.  Hopley's  book  on  **  Snakes,'*  just 
published  : — '*  We  are  rather  glad  to  find  that  she  believes  in 
serpents  swallowing  their  young  for  proteiflion,  and  she  has  some 
very  curious  refledlions  on  the  subjedl  which  might  be  pursued 
further."  And  "  Land  and  Water  "  of  February  24th,  in  speaking 
of  it  as  a  "  vexed  question,"  said — "  We  are  inclined  to  agree 
with  Miss  Hopley.  We  are  aware  that  some  high  authorities 
still  look  upon  the  case  as  not  yet  satisfadlorily  proved.  We 
hope  the  evidence  brought  forward  in  Chapter  XXVII.  will  set  a 
fresh  number  of  observers  on  the  alert,  and  that  the  fa<5l  of 
ophidian  mothers  continuing  their  care  over  their  baby  offspring 
may  be  made  clear  to  all." 

I  thought  that  I  had  settled  this  question  in  **  Contributions  to 
Natural  History,  &c.,"  published  at  Edinburgh  in  1875,  and  again 
with  an  Appendix  in  1880.  It  would  have  been  interesting  if 
"  Land  and  Water  "  had  told  us  who  the  **  high  authorities  "  are 
that  '*  still  look  upon  the  case  as  not  yet  satisfa(5lorily  proved," 
and  of  the  kind  of  evidence  they  want ;  and  why  other  observa- 
tions should  be  made  and  printed,  while  mine — which  are  so 
minute,  so  scientific,  and  I  think  so  conclusive — should  be 
treated  as  if  they  had  no  existence."  On  that  head  I  wrote  in 
"  Contributions,  &c.,"  as  follows  : — 

<*  A  scientific  or  even  common-sense  naturalist  will  not  neces- 
sarily stoop  so  low  as  to  demand  ocular  proof  of  snakes  swal- 
lowing their  young.  He  ascertains  that  vipers  pass  their  young 
with  a  covering  on  them, — the  original  egg  attenuated  to  the 
last  degree, — which  breaks  as  it  leaves  the  mother,  or  imme- 
diately after  it  touches  the  ground  ;  and  are  killed  wfth  young 
inside  of  them,  sometimes  upwards  of  7  inches  long,  and  divested 
of  a  covering ;  and  he  concludes  at  once  that  the  yovmg  were 
swallowed.   And  his  opinion  is  confirmed  by  the  fadt  of  oviparous 
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snakes  being  killed  with  young  inside  of  them  that  were  hatched 
in  the  soil,  which  proves  beyond  doubt  that  they  must  have  been 
swallowed.  Ocular  testimony  confirms  the  opinion,  in  both  in- 
stances, that  the  young  were  swallowed  "  (p.  195). 

The  only  point  to  be  settled,  so  that  it  **  may  be  made  clear  to 
all,'*  I  have  alluded  to  as  follows  : — 

**  I  consider  the  testimony  so  complete  that  nothing  could  be 
added  to  it,  although  it  would  be  very  interesting  to  have  a  care- 
ful examination  of  the  anatomy  of  the  snake  to  ascertain  the 
physical  peculiarities  conne<5led  with  the  phenomenon  described  " 
(p.  3).  I  am  not  aware  of  the  throat  of  a  snake  having  been 
examined  to  see  whether  it  could  allow  an  instant  passage  for 
her  young.  There  is  nothing  to  justify  us  in  supposing  it  could 
not,  especially  at  the  time  nature  calls  for  it.  If  a  throat  were 
examined,  it  should  be  that  of  a  snake  that  was  alleged  or  sup- 
posed to  have  swallowed  her  progeny  "  (p.  26).  "  It  has  often 
occurred  to  me  that  the  female  snake  must  have  two  throats, — 
one  for  ordinary  purposes,  and  the  other  to  give  a  passage  to  her 
young ;  or  one  throat  for  a  certain  length  leading  by  a  valve,  as 
it  were,  to  another  that  enters  the  chamber  that  contained  the 
eggs,  and  which  doubtless  becomes  the  receptacle  of  the  young 
when  hatched.  It  will  be  difficult  to  find  this  passage  unless 
when  it  is  in  use,  for  it  will  become  so  contraifled  at  other  times 
as  to  escape  any  observation  that  is  not  very  minutely  made  " 
(p.  36).  **  The  next  thing  to  be  considered  is  the  anatomy  of 
the  snake  immediately  after  the  birth  of  her  progeny ;  but  that 
could  not  be  so  easily  ascertained  as  that  she  swallows  them  '* 

(P-  39)- 

White  of  Selborne's  definition  of  the  phenomenon  alluded  to, 

viz.,  that  the  viper  "  opens  her  mouth  and  admits  her  helpless 

young  down  her  throat  on  sudden  surprises,"  is  more-corredl  than 

the  shorter  one,  **  swallowing,"  in  common  use.   The  conclusion 

which  I  drew  from  my  researches  on  this  subjedl,  and  which  I 

have  not  seen  controverted,  was  the  following  : — 

**  Besides  vipers  swallowing  their  young,  I  repeat  what  I  have 
said  in  the  work  (p.  29),  *  I  lay  it  down  as  an  axiom  that  we 
must  hold  that  all  snakes  (when  living  in  a  state  of  nature) 
swallow  their  young,  till  the  opposite  can  be  proved  of  any  par- 
ticular species  of  them  '  "  (p.  198). 

It  has  often  surprised  me  that  so  simple  a  question  as  this 
should  have  been  considered  a  **  vexed  "  one,  in  the  case  of  such 
common-placed  animals  as  vipers,  or  snakes  of  any  kind,  and 
that  it  has  not  been  **  settled  "  within  a  century  after  being 
prominently  brought  into  notice  by  White  of  Selborne,  when  it 
should  have  been  decided  in  "three  minutes  by  the  clock'*  on 
the  evidence  so  elaborately  furnished  by  me.  I  notice,  from 
«*  Land  and  Water,'*  that  Miss  Hopley  prepared  her  book  from 
attendance  at  the  Zoological  Gardens  and  a  visit  to  America,  and 
from  writers  on  the  subjecfl  from  whom  she  has  **  quoted  co« 
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piously."  Not  having  yet  seen  her  work  I  do  not  know  whether 
she  has  made  any  reference  to  the  two  issues  of  mine.  However 
I  have  sent  her  a  copy  of  it,  in  case  she  has  not  seen  it,  so  that 
she  may  make  a  use  of  it  if  her  volume  appears  as  a  second 
edition.  In  my  **  Reminiscences  of  Childhood  at  Inverkeithing  " 
(p.  59)  I  said  that  I  had  submitted  all  the  evidence  on  '<  the  viper 
swallowing  her  young  "  to  the  publishers  of  the  **  Encyclopaedia 
Britannica,"  in  December,  1881.  On  that  occasion  I  wrote  as 
follows  : — "In  the  last  edition  the  subjedl  was  not  noticed.  .  .  . 
In  the  forthcoming  article  on  the  Reptilia  the  question  it  is  hoped 
will  be  settled  *  once  for  all,'  so  that  it  may  never  again  come  up 
for  discussion.  If  it  is  again  omitted,  the  article  will  have  left 
out  what  might  be  said  to  be  *  the  most  interesting  trait  in  the 
snake  family.'  " — I  am,  &c., 

James  Simson. 

New  York  (P.  O.  Box  2887) 
March  21,  1883. 


THE     BRAIN    THEORY    OF     MIND    AND     MATTER. 


7  o  the  Editor  of  the  journal  of  Science. 

Sir,— Should  any  of  your  readers  who  are  interested  in  the 
**  Brain  Theory  of  Mind  and  Matter  '*  care  to  examine  the  frame- 
work of  propositions  on  which  is  based  the  argument  adopted  in 
a  paper  on  that  subjedl  which  appeared  in  your  issue  for  March 
last,  I  venture  to  draw  their  attention  to  three  of  these  propo- 
sitions : — 

I.  **  All  the  perceptions  "  of  man  **  have  a  merely  subje(5live 
existence." 

This  the  Authoress  of  the  paper  in  question  sets  forth  as  her 
major  premiss,  remarking  that  it  is  one  which  **  no  one  has  ever 
been  able  to  deny,  though  many  have  fancied  that  they  were 
denying  or  confuting  "  it. 

Here  it  is  convenient  to  note  that  the  minor  premiss,  **  The 
Brain  is  a  perception  of  man,"  leads  us  to  the  conclusion  that 
**  the  Brain  is  subjedlive." 

Let  **  Perceptions  of  man  "  =  P 
«*  Subje(5live"  =  S 

And  **  Brain  "  =  B, 

And  we  have — 

All  P's  are  S, 
B  is  a  P, 
/,  B  is  S, 


302  Correspondence.  [May, 

II.  Our  Authoress  rejects  "  that  Absolute  Idealism  which  will 
deny  the  existence  of  aught  that  is  corporeal,  even  of  the  sensi- 
facient  hemispheres  (B)  and  of  the  sensiferous  nerves." 

But  to  deny  the  existence  of  the  sensifacient  hemispheres  and 
of  the  sensiferous  nerves  is  to  assert  their  subjectivity,  and  there- 
fore Absolute  Idealism  asserts  that  B  is  S. 

Now  we  have  already  seen  that  from  the  proposition  all  P's 
are  S,  to  come  to  the  conclusion  that  all  B's  are  S  is  unavoidable, 
and  at  this  conclusion  Absolute  Idealism  arrives. 

Our  Authoress,  in  confessedly  **  reje(fting  that  Absolute 
Idealism  "  which  she  "  by  no  means  adopts,"  proves  that  it  is 
that  part  of  Absolute  Idealism  that  asserts  that  B  is  S  which  she 
reje(5ls,  by  the  admission  that  (III.)  she  is  **  forced  to  accept  "  a 
**  Relative  Idealism,  which  declares  that  the  only  Cosmos  known 
to  man  is  manufadlured  in  his  own  brain-cells,"  while  she  main- 
tains that  the  "real  existence  of  matter"  (Cosmos)  "can  be 
denied  only  by  a  metaphysical  quibble."  Now  this  admittedly 
real  existence  she  declares  to  be  manufacflured  in  the  brain-cells, 
which  must  therefore,  as  the  cause  of  reality,  be  also  themselves 
"  real,"  i.e.,  non-subjedlive,  which  is  equivalent  to  the  assertion 
that  matter  and  its  manufa(5lory,  the  brain,  are  not  subjedlive, — 
that  B  is  not  S. 

But  granting  her  own  proposition,  that  all  P's  are  S  and  that 
B  is  a  P,  we  have  found  them  to  lead  to  the  inevitable  conclusion 
that  B  is  S,  which  we  now  see  our  Authoress  denies  ;  but  she 
herself  admits  that  all  P's  are  S,  and  since  B  is  P,  and  "  B  is 
not  S,"  our  Authoress  denies  what  she  asserts,  viz,y  that  all  P*s 
are  S. 

We  are  therefore  driven  to  the  conclusion  that  the  framework 
of  the  argument  in  favour  of  "  Hylo-Jdealism,"  or  the  "  Brain 
Theory  of  Mind  and  Matter,"  which  **  contends  for  identity  of 
Obje<5l  and  Subjed^,  of  Ego  and  of  Non-Ego,  also  contends  for 
identity  of  Yes  and  No,  of  Sense  and  of  Non-sense. —  I  am, 
&c., 

T.  P.  L. 


THE    WILL    OF    ANIMALS. 


To  the  Editor  of  the  Journal  of  Science, 

Sir, — Noting  the  paragraph  in  the  "Journal  of  Science"  for 
April  to  the  effedl — "  If  the  human  will  can  produce  eftecfts 
without  the  intervention  of  bodily  organs,  why  may  not  the  will 
of  other  animals  do  likewise  ?  " 
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Some  people  may  be  sceptical  of  this  statement,  and  being 
somewhat  interested  in  the  subjedl  would  be  glad  to  learn  what 
demonstrative  evidence  there  is  of  it,  whether  described  in  your 
Journal  or  in  any  other.  Does  it  refer  to  the  article  relating  to 
the  experiments  of  Mr.  Bishop  with  Dr.  G.  M.  Beard  (July,  1882, 
Ser.  3,  p.  407)  ? 

I  am  particularly  anxious  to  learn  whether  there  is  any  other 
statement  referred  to ;  the  note  in  question  is  so  meagre  in  its 
details. — I  am,  &c., 

T.  Nettlefold. 

[We  had  no  intention,  in  the  passage  referred  to  by  our  cor- 
respondent, of  expressing  a  convi(5lion  that  the  human  will  can 
produce  direifl  eifedls  either  upon  other  animated  beings  or  upon 
inanimate  matter.  Our  own  observations  have  led  to  a  negative 
result.  But  we  are  well  aware  that  the  question  is  now  attracting 
much  attention,  and  that  there  are  eminent  authorities  who  have 
come  to  an  affirmative  conclusion.  We  did  not  refer  in  any  spe- 
cial manner  to  the  experiments  of  Mr.  Bishop  or  of-  Dr.  Beard. 
Evidence  bearing  on  the  subjeifl  is  to  be  found  in  the  *'  Journal 
of  Science  "  for  i88i,  pp.  87,  151,  and  561.  We  may  also  refer 
our  Correspondent  to  a  Ledlure  which  has  recently  been  delivered 
before  the  Maidstone  Natural  History  Society,  by  Dr.  Monckton, 
and  to  the  **  Proceedings  of  the  Society  for  Psychical  Research. 
—Ed.  J.  S.] 


REPLY    TO     MR.    W.    BRAYSHAW. 


If  you  are  a  bona  fide  student  of  Science  we  think  you  will  find 
the  cultivation  of  the  power  of  observation  more  important  than 
that  of  memory.  Note  down,  of  course,  the  particulars  of  all 
your  observations  and  experiments,  and  keep  your  reading  avail- 
able by  the  use  of  Todd's  **  Students*  Index."  If,  however,  you 
are  merely  preparing  for  some  examination  you  may  find  the 
**  System  of  Memory,"  of  which  you  speak,  serviceable. 


(     304    )  NMay, 


NOTES. 


Herr  Hans  Gadow,  in  a  memoir  on  the  colours  of  feathers 
(**  Proc,  Zool.  Soc/')  divides  them  into  three  classes : — 

1.  Objed^ive,  chemical  colours,  due  to  a  black,  brown,  red, 
orange,  or  yellow  pigment. 

2.  Objecflive  colours  depending  on  strudlure.  The  feathers 
may  either  contain  (a)  no  pigment,  and  the  colour  depends  en- 
tirely on  stru(fture, — ^.^.,  white,  and  sometimes  yellow, — or  (6) 
the  feather  contains  a  yellow  or  brown  pigment,  and  the  green, 
blue,  or  violet  colour  is  produced  by  a  peculiar  transparent  layer 
between  the  pigment  and  the  surface.  Of  the  non-iridescent 
colours  blue  and  violet  always  depend  upon  strudlure.  Green  is 
derived  from  the  refracflion  of  a  yellow  pigment.  Green  pigments 
have  been  found  very  exceptionally. 

3.  The  iridescent  colours  are  produced  by  transparent  sheaths 
which  adl  like  prisms. 

According  to  M.  Meyer  the  colour  of  distilled  water,  if  viewed 
in  a  horizontal  glass  tube  7  metres  in  length,  is  of  an  intense 
blue  by  daylight,  but  by  gaslight  of  a  green. 

M.  Pasteur  has  studied  the  pneumo-enteritis  of  pigs,  which 
has  carried  off  during  the  last  year  more  than  20,000  swine  in 
the  Valley  of  the  Rhone.  He  traces  the  affecflion  to  microbia, 
much  smaller  than  the  bacilli  dete(5led  by  Dr.  Klein. 

According  to  the  *^  Gazette  Hebdomadaire  de  Medecine  "  a 
man  living  at  Cuantla,  in  Mexico,  is  suffering  from  an  anomalous 
disease  in  which  the  skin  falls  off  in  large  patches.  His  sister 
died  lately  from  the  same  affe(5lion.  The  malady  is  locally  attri- 
buted to  the  circumstance  that  their  mother  ate  largely  of  the 
Hesh  of  the  rattlesnake. 

It  appears  that  Leonardo  de  Vinci  studied  the  transmission  of 
sound,  and  observed  that  if  the  bell  of  a  trumpet  was  immersed 
in  the  water  of  a  lake,  and  the  ear  applied  to  the  mouthpiece,  the 
noise  of  boats  sailing  at  a  great  distance  could  be  distindlly 
heard. 

Dr.  F.  L.  Oswald  ('*  Popular  Science  Monthly  ")  contends,  in 
opposition  to  Buckle,  that  fanaticism  is  not  the  result  but  the 
cause  of  ignorance. 

According  to  M.  Ch.  Montigny  (**  Bulletin  de  I'Academie  Roy. 
Belgique  *')  the  twinkling  of  the  stars  is  much  intensified  during 
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the  appearance  of  the  northern  lights — those  especially  in  the 
northern  region  of  the  skies. 

H.  G.  Baur  ("  Morpholog.  Jahrbuch,"  viii.,  p.  417)  has  under- 
taked  a  special  study  of  the  tarsi  of  birds  and  deinosaurians,  and 
finds  that  this  part  in  embryonal  birds  is  closely  similar  to  that 
of  the  deinosaurians,  a  fa(5l  which  renders  it  extremely  probable 
that  the  latter  are  the  progenitors  of  birds. 

According  to  the  "  Scientific  Proceedings  of  the  Ohio  Me- 
chanics*  Institute  *'  the  average  weight  of  man  at  Boston  is 
154-02  lbs.;  that  of  woman  130*87  lbs.  In  Kentucky — men| 
158*43  lbs. ;  women,  133*52  lbs. 

According  to  **  Der  Techniker  "  a  Breslau  hotel  is  now  lighted 
up  with  gas  distilled  from  human  excrement.  Should  there  occur 
in  the  gas-fittings  a  hiatus  valde  dejlendus,  and  a  consequent 
escape, — what  then  ? 

Mr.  Jabez  Hogg  ("  Medical  Press  and  Circular  ")  states  that 
he  has  observed  myriads  of  living  badteria  in  water  filtered 
through  spongy  iron. 

According  to  the  **  Medical  Times  and  Gazette  "  the  deplorable 
custom  of  making  the  Lord  Reiflorship  of  Scottish  Universities 
a  political  question  still  continues.  For  Edinburgh  the  **  Liberal  '* 
candidates  are  Earls  Granville,  Rosebery,  and  Selborne,  Viscount 
Sherbrooke,  Mr*.  Trevelyan,  and  Mr.  Campbell-Bannerman,  whilst 
the  **  Conservative"  nominee  is  the  Duke  of  Albany — all,  in 
our  opinion,  unsuitable. 

Our  attention  has  been  drawn  to  a  biographical  sketch  of  Prof. 
Ernst  Haeckel,  which  Dr.  E.  B.  Aveling  contributes  to  the 
**  National  Reformer."  Curiously  enough  Haeckel  has  been — 
of  course  accidentally — ignored  by  **  Men  of  the  Time,"  and 
other  English  authorities,  on  the  lives  of  eminent  contemporary 
characflers. 

The  same  journal,  in  comment  upon  the  experiments  of  Mr. 
C.  Lloyd  Morgan,  remarks  : — **  The  defence  for  vivisecftion  is 
that  by  means  of  it,  all  animals,  including  man,  are  saved  from 
disease  and  pain."  This  defence  we  must  repudiate  altogether, 
since  it  merely  covers  experiments  made  for  dire(5l  medical  pur- 
poses, and  leaves  purely  biological  experimentation  out  in  the 
cold.  O/^r  defence — though  we  pass  no  opinion  upon  Mr.  Morgan's 
experiments — is  that  if  it  be  permissible  to  inflict  pain  and  death 
for  any  purpose  whatever,  this  may  be  done  for  the  sake  of 
discovery. 

Messrs.  Irving  Bishop  and  **  Stuart  Cumberland,"  the  thought- 
readers,  are  quarrelling  in  face  of  the  public,  and  putting  ques- 
tions as  to  each  other's  antecedents. 

A  writer  in  **  Light*'  records  an  instance  of  the  spirit  of  a 
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canary  appearing,  invisible  to  man,  but  visible  to  another  canary, 
which  learnt  the  song  of  the  visitant.  We  have  always  held 
that  the  evidence  for  the  immortality  of  the  lower  animals  is 
substantially  the  same  as  that  for  the  immortality  of  man.) 

The  Rev.  O.  Fisher  (*'  Geological  Magazine  ")  argues  that  if 
the  interior  of  the  earth  be  as  rigid  as  glass  or  steel,  the  crust 
must  be  more  rigid  than  glass  or  steel,  which  is  a  reductio  ad 
absurdnm. 

At  a  meeting  of  the  Philadelphia  Academy  of  Natural  Sciences 
I*'  American  Naturalist  ")  Mr.  Mehan  exhibited  a  nest  of  Chatura 
pelasgia,  made  of  cherry  twigs  fastened  with  gum,  and  suggested 
that  the  gum  was  cherry  gum,  and  not,  as  stated  by  Audubon, 
the  saliva  of  the  bird. 

Professor  Nordenskiold,  during  his  Ardlic  expeditions,  was 
struck  with  the  great  rarity  of  recent  animal  remains.  He  states 
that  in  Spitzbergen  it  is  easier  to  find  vertebrae  of  extin<5l  reptiles 
than  the  bones  of  the  seals  and  sea-fowl  of  the  present  day.  (The 
rarity  of  the  remains  of  birds,  small  mammals,  and  reptiles  in  all 
countries  is  difHcult  to  account  for.) 

**  Medicus,"  writing  in  the  **  Truth-seeker,*'  complains  that 
about  a  year  ago  an  eminent  and  highly-qualified  candidate  for 
the  Chair  of  Physiology  in  the  University  of  Michigan,  was 
warned  that  he  must  not  teach  the  **  development  theory." 
(Academical  freedom  will  always  remain  a  myth  as  long  as  the 
heads  of  colleges  are  LL.D.'s  and  D.D.'s,  classical  scholars, 
theologians,  historians,  and,  in  general,  men  of  words.) 

We  much  regret  to  announce  the  unexpedled  and  premature 
death  of  Dr.  G.  M.  Beard,  of  New  York,  a  highly  valued  con- 
tributor to  the**  Journal  of  Science."  His  decease  took  place 
on  January  23. 

MM.  Oliver  and  Richet  (**Comptes  Rendus  ")  have  discovered 
microbia, — chiefly  bacilli, — in  the  blood  and  lymph  of  all  the 
species  of  fishes  which  they  have  examined. 

Mr.  G.  T.  Rope  (**  Zoologist")  notices  that,  in  Normandy, 
toads  are  often  afre<5led  with  a  disease  which  begins  in  the  nose, 
and  gradually  eats  away  a  considerable  part  of  the  head,  the 
cavity  being  full  of  maggots.  (Are  not  the  maggots  the  cause 
of  the  disease  ?) 

M.  Beaunis  (**  Comptes  Rendus ")  has  measured  the  time 
required  for  the  perception  of  olfadlory  sensations,  and  finds  it 
vary  from  37  hundredths  of  a  second  in  case  of  ammonia  to  67 
hundredths  in  phenol.  Olfacflory  sensations  are  perceived  less 
rapidly  than  those  of  sight,  hearing,  or  touch. 

Professor  Goltz  concludes  from  his  researches  that  the  theory 
of  circumscribed  portions  of  the  cortical  substance  of  the  brain, 
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subserving  especial  fundlions,  cannot  be  maintained.  Intelli- 
gence, sentiment,  the  passions,  and  the  natural  appetites,  are 
not  localised  in  portions  of  cortical  substance  qapable  of  adting 
separately.  The  limited  destru(5lion  of  any  part  whatsoever  of 
the  conical  substance  is  unable  to  paralyse  the  acftion  of  a  muscle 
in  a  permanent  manner,  or  to  withdraw  it  from  the  ac5lion  of  the 
will. 

Herr  J.  Kiihn  describes  a  half-breed,  between  a  Gayal  bull 
from  Further  India  and  a  cow  of  the  long-horned  African  race 
common  in  the  Soudan. 

Mr.  H.  C.  Hovey  (**  American  Naturalist ")  records  the  case 
of  a  cat  which  had  become  completely  blind  from  catara(5l,  but 
which  is  still  a  capital  mouser,  and  succeeds  in  finding  its  way 
home  from  a  distance,  even  when  the  ground  is  covered  with 
snow. 

M.  Timiriazeff,  in  a  study  on  chlorophyll  ("Comptes  Rendus"), 
notes  that  the  position  of  maximum  energy,  as  fixed  by  Mr. 
Langley  in  the  orange  ray,  corresponds  precisely  to  the  charac- 
teristic band  of  chlorophyll  (between  B  and  C).  Chlorophyll 
seems  able  to  convert  into  work  40  per  cent  of  the  energy 
absorbed. 

M.  de  Chardonnet  ("Comptes  Rendus  '*)  has  studied  the  pene- 
tration of  the  solar  radiations  in  the  eye  of  man  and  of  the  verte- 
brate animals.  He  proposes  the  law  that  no  medium  of  the  eye 
in  the  vertebrates  is  transparent  for  waves  shorter  than  T  or  U, 
the  limits  of  the  ultra-violet  solar  spedlrum.  The  vitreous  body 
presents  a  mere  trace  of  fluorescence  in  the  sparrow-hawk ;  the 
fluorescence  of  the  cornea  appears  m  the  owl  and  the  carp,  the 
cat,  and  the  sheep.     The  crystalline  lens  is  generally  fluorescent. 

Dr.  J.  Blake,  in  a  communication  to  the  Academy  of  Sciences, 
combats  the  view  of  M.  Rabuteau,  that  the  toxic  power  of  metals 
is  simply  proportional  to  their  atomic  weight,  and  shows  that 
this  merely  holds  good  in  one  and  the  same  isomorphous  group. 

Herr  Ludwig  ("  Botan.  Central-Blatt  ")  has  shown  that  under 
certain  circumstances  Agaricns  tuherosus  is  distindlly  phos- 
phorescent. 

Herr  Rohmann  (**  Pfliiger's  Archiv.  Phys.,"  xxix.,  p,  509)  has 
proved  experimentally  that  so  long  as  the  nutriment  is  normal 
the  intestinal  canal  can  perform  the  functions  necessary  for  the 
preservation  of  the  organism,  even  in  the  absence  of  bile.  The 
phenomena  of  putrefadlion  noticed  by  earlier  observers  occur 
only  when  the  diet  contains  fat  in  abnormal  quantities. 

M.  Dareste  (**  Comptes  Rendus  ")  confirms  his  former  result 
that  the  longer  the  interval  between  the  laying  of  an  Qgg  and  the 
beginning  of   incubation    the    greater    the    probability  of    the 
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development  of  a  monster.    The  change,  however,  is  much  more 
rapid  in  summer  than  in  winter. 

According  to  Balduino  Bocci  ("  Central-Blatt  Med.  Wissen- 
schaft  "),  human  urine  injedled  under  the  skin  of  frogs  occasions 
paralysis,  and  sometimes  even  death.  Upon  mammalia  the 
poisonous  ad^ion  is  slight. 

The  Revs.  V.  G.  McNally  and  E.  H.  Sugden,  B.A.  (**  Light "), 
assert  that  the  power  of  thought-reading  is  pradlically  universal. 

The  **  writers  of  the  Perfedl  Way  "  ("  Light  ")  consider  that 
**  a  knowledge  of  the  physical  is  an  indispensable  aid  to  the  com- 
prehension of  the  metaphysical."  This  admission  will  appear 
significant  to  anyone  who  examines  the  physical  teachings  of 
that  modest  volume. 

M.  A.  Gaudry,  in  a  communication  to  the  Academy  of 
Sciences,  considers  that  in  the  Silurian  epoch  the  majority  of 
the  animals  appear  to  have  been  better  organised  for  defence 
than  for  attack.  He  points  out  that  each  of  the  epochs  of  the 
globe  has  had  forms  which  reached  in  it  their  highest  develop- 
ment, and  then  passed  away,  whilst  less  powerful  types  have 
proved  permanent.  (This  is,  in  fadl,  Mr.  Cope's  **  dodlrine  of 
the  non-specialised.") 

Dr.  Haldemann  reports,  in  the  **  Cincinnati  Lancet  '*  and  the 
**  Popular  Science  Monthly,"  that  the  brain  of  a  mulatto,  who 
died  lately  at  Columbus,  Ohio,  weighed  68}  ozs.,  or  nearly  5  ozs. 
more  than  that  of  Cuvier.  The  man  was  "  illiterate  and  not 
very  intelligent." 

The  "  Popular  Science  Monthly  "  mentions  also  the  case  of  a 
bricklayer,  whose  brain  weighed  67  ozs.,  but  who  could  neither 
read  nor  write. 

According  to  the  **  Amtsblatt  des  Landes  Kulturrathes  flir 
Boekman,"  the  frequency  of  thunderstorms  decreases  inversely 
as  the  latitude,  and  from  the  centre  of  continents  towards  the 
coast.  The  numbers  given  are  : — On  the  equator  almost  daily ; 
Java,  97  yearly;  Sumatra,  86  ;  India,  56  ;  Georgia,  55  ;  Borneo, 
54  ;  Gold  Coast,  52  ;  Italy,  38  ;  Antilles,  36  ;  Lower  Guinea,  32  ; 
La  Plata,  Canada,  and  Austria,  23 ;  Baden,  Wurtemberg,  and 
Hungary,  22  ;  Silesia,  Belgium,  and  Bavaria,  21 ;  Holland,  18: 
Saxony,  Bandenburg,  and  Kasan,  17;  France,  Australia,  and 
South  Russia,  16 ;  Spain  and  Portugal,  15  ;  Slesvic  Holstein, 
Mecklenburg,  Hanover,  West  Prussia,  and  Cape  Town,  13  ; 
Mesopotamia,  12;  North  Russia,  10;  Sweden  and  Finland,  8; 
England,  Astrabad,  and  the  Alps,  7  ;  Norway,  4 ;  Cairo,  3  ; 
Egypt  (Upper  ?),  and  Turkestan,  scarcely  any. 

The  Hygienic  Congress  of  Geneva  offers  a  prize  of  2000  francs 
for  the  best  essay  on  the  causes  and  prevention  of  blindness, 
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The  Bill  for  the  total  abolition  of  physiological  experimenta- 
tion introduced  into  the  House  of  Commons  by  the  Bestiarians, 
was  simply  **  talked  out."  It  is  particularly  gratifying  to  find 
that  the  Home  Secretary  could  see  no  reason  for  increasing  the 
stringency  of  the  existing  law.  The  public  seem  recovering  from 
the  **  anti-vivisedlion"  mania,  and  if  the  medical  profession  and 
men  of  Science  generally  do  not  relapse  into  carelessness,  there 
is  room  to  hope  that  the  agitation  may  subside,  and  that  its 
agents  may  have  to  seek  some  more  useful  method  of  earning  a 
livelihood. 

A.  W.  S.,  writing  on  Kangaroo  hunting  in  the  **  Squire,"  tells 
us  that  a  female  kangaroo  when  hard  pressed  by  the  dogs,  pulled 
her  young  one  out  of  her  pouch,  dragged  it  in  the  path  of  her 
pursuers,  and  by  thus  sacrificing  her  ofispring  made  good  her 
own  escape. 

Dr.  J.  K.  Kellogg  ("  Chicago  Sanitary  News")  "  can  recom- 
mend tobacco  to  kill  vermin  of  all  kinds,  except  a  kind  of  para- 
site that  breeds  in  bar-rooms  and  billiard-halls,  and  may  often  be 
seen  adhering  to  lamp-posts." 

Beet-root  sugar  is  now  admitted  to  be  distindl  from  cane-sugar. 
Its  sweetening  power  is  at  least  30  per  cent,  lower,  whilst  its 
polarising  power  is  greater.  Hence,  to  sell  beet-root  sugar 
(betose)  at  the  price  of  cane-sugar  is  a  fraud. 

March  last  has  had  at  Brussels  a  mean  temperature  of  only 
1*9°  C,  as  against  an  average  of  5'3°.  There  havejbeen  20  days 
of  frost,  the  average  number  being  only  8.     (**  Ciel  et  Terre.") 

C.  F.  Krukenberg  ("Verhand.  Physik.  Med.  Gesell.  Wiirz- 
burg,")  in  a  recent  study  of  the  colouring  matter  of  egg-shells, 
confirms  the  existence  of  oorhodein,  described  by  Mr.  Sorby  and 
Herr  Liebermann.  He  gives  to  Sorby's  oocyan  the  name  of 
biliverdine,  and  the  yellow  and  red  ooxanthine  of  the  same 
^  physicist  he  terms  respedlively  oochlorine  and  ooxanthine.  The 
other  colours  described  by  Mr.  Sorby  he  has  been  unable  to  re- 
cognise. All  flesh-olive  or  leather-coloured  shells,  and  all  which 
are  spotted,  sprinkled,  or  marbled  with  red,  brown,  or  black,  and 
all  spotted  or  scribbled  with  ash-grey,  contain  oorhodein,  rarely 
unmixed  with  oocyan.  Oocyan  is  found  in  all  green  and  blue 
egg-shells.  Oorhodein  is  wanting  in  all  the  Cursores  and  in  the 
Crypturidae. 

Dr,  Monckton,  ledluring  on  "The  Human  Will  and  its  Cor- 
relatives," before  the  Maidstone  Natural  History  and  Philoso- 
phicalSociety  (**  Light'*)  asks,  "  Can  mind-efibrt  produce  anything 
else  than  internal  mental  results  without  physical  mediation  ? 
Can  one  mind  ac5l  immediately  on  another  mind  ?  Can  it  affedl 
another's  bodily  organisation  7  Can  it  operate  on  inanimate 
objeifls  without  physical  intermediation  ?" 
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Are  we  to  rest  content  with  the  mere  defeat  of  the  recent  Anti- 
vivise<5lion  Bill  ?  Will  it  not  be  well  for  persons  introducing  or 
supporting  such  Bills  to  find  that  in  any  future  elec5lion  the  vote 
and  influence  of  all  medical  and  other  scientific  men  will  be 
arrayed  against  them,  irrespedlive  of  party  politics  ? 

The  **  Medical  Record"  rightly  pronounces  the  common  say- 
ing that  men  die  not  of  work  but  of  worry  a  mere  quibble. 

Fruits  ripened  by  the  eledlric  light  are  found  to  be  deficient  in 
flavour. 

We  regret  to  find  that  the  so-called  **  Conservators"  of  Epping 
Forest  are  still  proceeding  with  deep  drainage  and  other  opera- 
tions calculated  entirely  to  change  the  chai:acfler  of  the  place. 

An  evil-disposed  boy  at  Brighton  saturated  the  fur  of  a  cat 
with  petroleum  and  then  set  her  on  fire.  For  this  piece  of 
wanton  cruelty  he  escaped  with  the  moderate  penalty  of 
£2  i2s.  6d.  Had  a  physiologist  inflidled  one-tenth  of  this  tor- 
ment upon  any  animal,  he  would  have  been  fined  £"50  besides 
being  preached  about,  prayed  at,  caricatured  in  novels  and 
poems,  and  perhaps  pilloried  upon  some  new  ''  Peak  of  Darien." 

M.  Amans  (**  Comptes  Rendus,")  has  been  engaged  with  a 
series  of  researches  on  the  wings  of  insecfls.  To  our  no  small 
disgust  we  find  that  his  objedl  is  aerial  navigation. 

The  University  of  Glasgow  is  again  about  to  indulge  in  the 
eledlion  of  a  Lord  Redlor  on  political  principles.  It  is  time 
that  this  discreditable  custom  should  be  suppressed. 

MM.  Gaston  Bonnier  and  L.  Mangin  ("  Comptes  Rendus") 
show  that  in  fungi  the  volume  of  oxygen  absorbed  is  greater 
than  the  volume  of  carbonic  acid  produced.  The  proportions  in 
one  and  the  same  species  do  not  vary  with  temperature.  The 
intensity  of  respiration  augments  sensibly  with  the  degree  of 
atmospheric  moisture.  Respiration  is  diminished  by  diffused 
light,  and  is  more  intense  under  the  blue  and  violet  rays  than 
under  the  red  and  yellow. 

Dr.  A.  Mayer  proposes  the  use  of  glass  coffins,  to  be  filled 
with  carbonic  acid  gas,  and  hermetically  closed  !  The  great 
objedlions  to  this  scheme  are  the  expense  and  the  withdrawal  of 
80  much  combined  nitrogen  and  phosphates  from  circulation. 

We  regret  to  find  in  the  *'  Popular  Science  News,'*  formerly 
known  as  the  *'  Boston  Journal  of  Chemistry,"  the  following 
remarks  concerning  Pasteur : — "  He  is  a  steadfast  believer  in 
spiritualism  (?),  and  takes  no  interest  in  evolution  theories  or 
positivist  do<5trines."  Will  it  never  become  known  that  evolu- 
tion and  positivism  are  not  merely  unconnedled,  but  mutually 
antagonistic  ? 
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According  to  M.  Poincare  (**  Comptes  Rendus  "),  prolonged 
exposure  to  the  vapours  of  creosote  has  a  hardening  eflfec5l  upon 
the  brain,  the  livec,  and  the  kidneys.  The  lungs  assume  a  faint 
grey  colour,  and  the  pulmonary  cavities  are  effaced. 

M.  A.  Lebedeff  (**  Neueste  Erfindungen  ")  has  proved  experi- 
mentally that  foreign  fats,  taken  as  food,  pass  dire(5lly  into  the 
cellular  tissues. 

Law-makers  have  fixed  a  minimum  age  for  marriage,  going  in 
some  countries  absurdly  low.  But  why  have  they  never  laid 
down  a  maximum  limit,  and  why  do  medical  authorities  condone 
the  omission  ? 

The  U.S.  surveying-steamer  Blake  has  effedled  a  sounding  to 
the  depth  of  4561  fathoms,  or  above  5J  miles,  between  Bermuda 
and  the  Bahamas,  in  lat.  i9'4i  N.  and  long.  66*24  W.  The 
locality  is  not  far  from  the  deepest  Atlantic  soundings  (3862 
fathoms,  or  4^  miles)  of  the  Challenger  expedition. 

Prof.  Lemstrom,  of  the  Finland  Meteorological  Observatory, 
has  obtained  a  diredl  proof  of  the  ele(5lric  nature  of  the  aurora. 

It  is  said  that  a  Dr.  Guidrah,  of  Vi(5loria,  has  invented  an 
instrument  for  conveying  luminous  a(5lion  by  elecSlricity,  so  that 
a  perfedl  piiflure  of  objecfls  or  events  at  distant  places  may  be 
projected  on  a  plate  of  metal.  This  invention,  if  it  be  as 
described,  will  be  far  more  useful  that  the  telephone. 

M.  J.  Gazagnaire  ("  Comptes  Rendus  ")  investigates  the  im- 
portance of  the  zoological  charadlers  furnished  by  the  labrum  in 
the  Syrphidae.  He  concludes  that  its  form  has  an  absolute  value 
for  the  family,  whilst  its  modifications  have  a  generic  value  for 
Ceria,  Humerus ^  and  Volucella, 

According  to  M.Janson  the  optical  chara(5lers  of  watery  vapour 
in  the  atmosphere  of  Venus  are  very  slight. 

It  appears  that  the  great  magnetic  perturbation  of  November 
17th  was  experienced  at  Cape  Horn. 

The  **  Medical  Press  and  Circular "  suggests  that  **  whilst 
open  drunkenness  has  diminished,  secret  indulgence  in  narcotics 
and  sedatives  has  enormously  increased." 

MM.  Prevost  and  Frutiger  (**  Comptes  Rendus  '*)  have  proved 
experimentally  that  in  subacute  poisoning  with  mercuric  chloride 
there  occurs  calcification  of  the  kidneys,  parallel  with  the  decal- 
cification of  the  bones. 

M.  L.  Jourdain  (**  Comptes  Rendus  ")  has  studied  the  lymph- 
atic system  of  tadpoles  of  frogs.  He  finds  that  their  chyliferous 
system  in  the  larval  state  is  comparable  to  that  of  the  adult 
Urodelae. 
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M.  A.  Sanson  (''  Comptes  Rendus  ")  describes  avenine,  a  sti- 
mulating principle  present  in  oats  and  distin(5l  from  vanilline.  It 
appears  to  adt  upon  the  motor  cells  of  the  nervous  system. 

M.  Dieulafait,  in  a  communication  to  the  Academy  of  Sciences, 
signalises  the  close  relation  between  zinc  and  magnesium,  and 
shows  that  the  former  metal  is  always  found  in  dolomites  and 
other  magnesian  rocks.  Magnesia  is  always  accompanied  by 
manganese. 

A  great  quantity  of  pre-historical  human  skeletons,  imple- 
ments, &c.,  have  been  discovered  at  the  southern  extremity  of 
Lake  Ladoga. 

According  to  Dr.  Fessenger  (**  Bulletin  Generale  de  Therap.*') 
asrobic  vibrios  can  vegetate  in  phenic  solutions,  whilst  the 
anaerobic  forms  are  absent. 

A  new  journal  is  announced  under  the  title  of  **  Tabooed 
Topics,"  which,  amongst  other  subjedls,  is  to  discuss  vegeta- 
rianism, teetotalism,  vaccination,  and  vivisedlion  !  We  do  not 
see  in  what  sense  the  discussion  of  these  topics  has  been 
'<  tabooed,"  and  on  one  of  them  at  least  much  more  has  already 
been  said  than  is  necessary  or  beneRcial,  save  perhaps  to  pro- 
fessional agitators. 

*'  Light "  gives  narratives  of  the  appearances  of  the  spirits  of 
deceased  cats,  horses,  and  birds. 

We  regret  to  learn  the  sudden  death  of  Prof.  Zeller,  editor  of 
the  **  Stettiner  Entomologische  Zeitung,"  and  acknowledged  for 
many  years  as  the  Jacile  princeps  of  modern  Micro-Lepidopte- 
rists.  His  first  paper  appeared  in  1838  in  Oken's  "  Isis,"  and 
stamped  him  at  once  as  equally  acute  and  thorough  in  observa- 
tion and  clear  and  accurate  in  description. 

According  to  M.  Ball  (**  Revue  Scientifique  ")  original  thought 
borders  closely  upon  insanity. 

Dr.  C.  A.  Cameron  (**  Medical  Press  "),  in  a  memoir  read  be- 
fore the  Public  Health  Secflion  of  the  Academy  of  Medicine  in 
Ireland,  pays  a  tribute  to  Southwood  Smith,  Andrew  Combe,  and 
Chadwick,  but  by  some  accident  overlooks  the  true  father  of 
Sanitary  Reform,  Dr.  G.  Walker. 

It  is  sad  to  learn  that  an  eminent  medical  pra(5litioner,  formally 
commissioned  by  the  Society  for  the  Advancement  of  Medicine 
to  examine  the  parasitic  theory  of  phthisis,  is  obliged  to  proceed 
to  Toulouse  and  Berlin  in  order  to  condudl  his  investigations, 
owing  to  the  interference  of  the  Anti-Vivise<5\ion  Acfl. 
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I.     REICHENBACH    AND    THE    PSYCHICAL 

RESEARCH    SOCIETY. 

EARLY  forty  years  ago  the  scientific  world  and  the 
more  intelligent  classes  in  general  were  startled  by 
an  announcement  in  Liebig's  "  Annalen,"  Baron 
von  Reichenbach,  who,  though  not  a  chemist  of  the  highest 
order,  was  still  favourably  known  as  an  experimentalist,  had 
observed  luminous  appearances  over  the  poles  of  powerful 
magnets,  at  the  ends  of  the  axes  of  certain  crystals,  and 
upon  a  number  of  other  bodies.  These  phenomena  Reich- 
enbach ascribed  to  a  yet  undiscovered  form  of  energy,  to 
which  he  gave  the  name  of  Od.  At  once  not  a  few  enquirers 
attempted  to  verify  the  author's  results,  but  in  general  with 
but  indifferent  success.  The  misfortune  was  that,  on 
Reichenbach's  own  admission,  these  lights  were  not  visible 
to  all  mankind,  but  only  to  a  minority,  whose  sight  was 
abnormally  delicate.  The  very  name  which  had  been  se- 
lefted  was,  for  England  at  least,  very  unfortunate.  The 
majority  of  our  countrymen  would  persist  in  pronouncing  it 
as  if  written  odd,  and  thus  affording  scope  for  petty  joking. 
Others  made  matters  worse  by  tacking  a  classical  tailpiece 
to  Reichenbach's  Teutonic  monosyllable,  converting  it  into 
odyle.  Thus  the  idea  was  insinuated  that  the  unknown 
something  was  not  a  phase  of  energy,  but  a  material  organic 
compound,  analogous  to  ethyle,  methyle,  propyle,  &c.  Be- 
fore very  long  od  was  dropped.  The  physicists  ceased  to 
experiment  for,  on,  or  with  it,  and,  despite  the  august  spon- 
sorship of  Liebig,  it  was  handed  over  to  that  semi-scientific 
limbo  where  exploded  delusions  await  decomposition  and 
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negledted  truths  their  resurredtion.  Latterly,  however,  the 
Psychical  Research  Society  have  turned  their  attention  to 
this  subjedt,  and  have  submitted  Reichenbach's  researches 
to  a  very  careful  and  impartial  revision. 

The  preliminary  question  may  be  raised,  Why  should  the 
Psychical  Research  Society  engage  in  an  enquiry  so  purely 
physical  ?  To  this  query  it  is  not  easy  to  give  a  satisfactory 
reply.  Still  the  solution  of  a  difficulty  should  be  none  the 
less  welcome,  by  whomsoever  it  is  furnished ;  all  that  we 
have  a  right  to  ask  being  merely — Is  the  solution  genuine  ? 
The  experiments  undertaken  by  the  Society,  and  described 
in  detail  at  the  meeting  held  in  Willis's  Rooms,  April  24th, 
if  not  entirely  decisive,  have  upon  the  whole  an  affirmative 
charadler,  and  in  short  justify  the  public  in  concluding  that 
"  there  is  something  in  it."  In  other  words,  our  verdift 
must  be  given  in  favour  of  Reichenbach,  unless  some  quite 
unexpected  source  of  error  is  detedled  on  further  experi- 
mentation. The  persons  chiefly  engaged  in  the  research 
were  Prof.  Barrett,  Mr.  W.  H.  Coffin,  Mr.  E.  Gurney,  Mr. 
E.  R.  Pease,  Dr.  A.  T.  Myers,  Messrs.  F.  W.  H.  Myers, 
H.  N.  Ridley,  and  W.  R.  Browne.  The  experiments  were 
made  at  No.  14,  Dean's  Yard,  Westminster,  in  a  perfectly 
darkened  room.  The  first  point  to  be  considered  is  whether 
the  darkness  was  truly  absolute  ?  It  was  asserted  that  not 
a  glimpse  of  light  was  perceptible  to  observers  "  even  after 
an  hour's  immersion  in  the  darkness."  We  understand, 
also,  that  the  room  was  always  darkened  for  a  considerable 
time  before  the  experiments  began,  so  as  to  eliminate  error 
from  the  possible  presence  of  phosphorescent  light.  This 
precaution  is  the  more  necessary  since  our  knowledge  of 
phosphorescent  bodies  is  far  from  exhaustive.  From  various 
considerations  it.  is  possible  that  most  substances  may  be 
feebly  phosphorescent.  Hence  the  most  satisfactory  ar- 
rangement for  the  class  of  experiments  in  question  would  be 
a  room  permanently  darkened.  In  the  dark  room  was  fixed 
an  eleftro-magnet  of  the  power  of  from  200  to  300  lbs. 
Conducing  wires  were  carried  to  a  commutator  in  the  next 
room,  and  thence  to  a  Smee  battery  of  sufficient  power. 
The  room  where  the  commutator  was  placed  was  separated 
from  the  darkened  room  merely  by  curtains,  so  that  what 
was  said  in  the  one  was  distinctly  heard  in  the  other.  In 
this  darkened  room,  where  was  the  magnet,  were  stationed, 
as  we  understand,  Prof.  Barrett,  Dr.  Myers,  Mr.  F.  W.  H. 
Myers,  and  Mr.  Ridley.  The  commutator  in  the  room  on 
the  other  side  of  the  curtains  was  in  charge  of  Messrs.  W. 
H*  Coffin,  £.  Gurney,  and  E.  Pease.    It  will  be  at  once 
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perceived  that  the  three  last-mentioned  gentlemen  could,  by 
making  and  breaking  the  current  at  such  intervals  as  they 
thought  fit,  alternately  create  and  annul  the  power  of  the 
magnet.  Hence  if  a  light  was  produced  over  the  poles  of 
the  magnet  on  making  circuit,  and  disappeared  on  interrup- 
tion, it  might  be  fairly  concluded  that  the  magnetism  and 
the  luminosity  were  causally  connedled. 

The  next  point  relates  to  the  observers.  Unfortunately 
not  all  persons  are  capable  of  perceiving  this  light.  Of 
forty-five  subjects  tested,  three  only  were  able  to  perceive 
anything/  Of  these  three  the  most  successful  were  a  Mr, 
G,  A.  Smith  and  a  boy,  Frederic  Wells.  It  is  right  to  add 
that  both  these  had  been  to  some  extent  engaged  in  mes- 
meric operations.  It  is,  however,  expressly  stated  that 
**  both  of  them  were  entire  strangers  to  these  experiments, 
and  disclaimed  any  knowledge  of  Reichenbach's  work.  In 
the  first  instance  they  were  not  told  what  to  look  for,  but 
merely  to  note  if  they  perceived  anything  amid  the  darkness, 
and  if  so,  what,  and  where." 

The  English  version  of  Reichenbach's  work,  by  the  late 
Prof.  Gregory,  is,  we  believe,  out  of  print,  and  rarely  to  be 
met  with.  From  the  circumstance,  however,  that  Dr.  Ash- 
burner  repeated  Reichenbach's  experiments,  the  work  is 
perhaps  more  known  amongst  persons  who  dabble  in  mes- 
merism than  it  is  elsewhere.  Hence,  without  pronouncing 
Smith  and  Wells  to  be  tainted  with  imposture,  we  think  it 
would  be  well  if  the  experiments  could  be  repeated  with 
subjefts  not  conversant  with  mesmerism. 

We  turn  now  to  the  experiments  themselves,  and  consider 
in  how  far  they  demonstrate  the  reality  of  the  phenomena 
sought  for,  and,  as  a  necessary  condition,  how  far  they  eli- 
minate the  possibility  of  trickery  or  collusion. 

The  operators  being  placed  in  charge  of  the  commutator, 
and  the  observers  being  posted  in  the  dark  room,  the  sensi- 
tives, Smith  and  Wells,  were  introduced, — as  it  appears 
separately, — and  after  some  time  each  declared  that  he  saw 
a  faint  light  or  a  luminous  vapour.  Each  declared  that  this 
appearance  was  over  the  poles  of  the  magnet,  the  one — the 
so-called  north  pole,  or  rather  north-seeking  pole — being  the 
brighter  of  the  two.  The  light  was  pronounced  to  be  in  the 
form  of  wavering  cones,  running  to  a  point  where  touching 
the  magnets  and  growing  wider  upwards.  A  current  of  air 
— e.g.,  the  breath — was  said  to  drive  the  flame  aside,  but 
not  to  extinguish  it.  Various  substances — such  as  a  board, 
or  a  piece  of  velvet  if  laid  in  a  flat  position  over  the  poles  of 
the  niagnet — seemed  not  to  affeft  the  light,  but  it  was  at 
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once  obscured  if  these  objedls  were  held  between  the  mag- 
nets and  the  eyes  of  the  "  sensitives."  If,  as  we  understand, 
this  interception  was  effedled  without  their  knowledge, — as 
would  be  quite  possible  in  a  dark  room, — ^we  have  here  valu- 
able evidence  of  their  good  faith. 

The  most  decisive  proof  is,  however,  the  following :  the 
sensitives  always  proclaimed  that  the  light  had  disappeared 
whenever  the  current  was  fnterrupted.  In  a  series  of  test 
observations  made  upon  Smith,  which  lasted  for  more  than 
an  hour,  contadl  was  made  or  broken  for  fourteen  times  in 
succession.  The  intervals  were  intentionally  varied  from  a 
few  seconds  to  several  minutes ;  yet,  as  the  operators  in  the 
other  room  testify.  Smith's  exclamations,  "  It's  there  "  and 
"  It's  gone,"  coincided  exadlly  with  the  movements  of  the 
commutator.  Hence  it  seems  legitimate  to  conclude  Smith 
saw  the  light  when  the  current  was  established,  but  ceased 
to  see  it  on  interruption. 

If  this  was  not  the  case  we  must  have  either  casual  coin- 
cidence or  indications  obtained  in  some  other  manner.  The 
supposition  of  casual  coincidence  Prof.  Barrett  disposes  of 
very  satisfadlorily.  There  are  in  an  hour  3600  seconds,  in 
each  of  which  there  was  an  equal  antecedent  chance  of  the 
circuit  being  formed  or  interrupted.  Hence  the  probability 
of  even  a  single  right  guess  is  very  small.  But  the  chance 
against  hitting  fourteen  right  moments  in  succession,  with- 
out a  miss  intervening,  is  so  many  millions  to  one  that  it 
may  be  pradtically  dismissed  as  out  of  the  question. 

The  more  important  consideration  is  whether  the  condudl 
of  the  experimentalists  and  observers,  or  any  circumstances 
connefted  with  the  experiments  themselves,  might  furnish 
the  sensitives  with  a  clue  to  what  was  taking  place.  On 
this  subjeft  we  prefer  to  quote  the  exadt  words  of  Professor 
Barrett,  in  the  '*  Philosophical  Magazine."  He  says  : — 
**  Among  such  indications  the  so-called  *  magnetic  tick  '  at 
once  suggested  itself.  Knowing  precisely  what  to  listen  for, 
and  therefore  ipore  keenly  alive  to  the  sound  than  Smith, 
who  presumably  knew  nothing  of  this  molecular  crepitation, 
I  failed  to  detedl  the  faintest  sound  on  the  making  of  the 
circuit,  and  a  barely  audible  tick  on  breaking  conta(5l  was 
heard  only  when  my  ear  was  in  close  contaft  with  the  mag- 
net or  its  support.  This  was  due  to  the  massive  charadter 
of  the  magnet  and  stand,  which  also  prevented  any  other 
discernible  movement  when  the  magnet  was  excited.  Fur- 
ther I  satisfied  myself  that,  at  the  distance  at  which  Smith 
stood  from  the  magnet,  it  was  impossible  to  discover  when 
the  circuit  was  completed  by  the  attraction  of  any  magnetic 
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substance  about  one's  body  :  as  a  precaution,  however,  Smith 
emptied  his  pockets  beforehand."  Prof.  Barrett  adds,  how- 
ever, "  At  the  same  time  it  is  quite  possible  a  skilful  operator, 
bent  upon  deceiving  us,  might  be  able  to  deteft  the  moment 
of  magnetisation  and  demagnetisation  by  feeling  the  move- 
ment of  a  concealed  compass-needle.  Against  this  hypo- 
thesis must  be  placed  the  fad^  that  no  information  was 
given  to  Smith  beforehand  of  the  nature  of  the  experi- 
ment." 

The  possibilities  of  imposture  are  further  greatly  lessened 
by  the  experiments  made  with  the  boy  Wells,  His  percep- 
tion of  the  luminous  phenomena  appears  to  have  been  more 
acute  and  sensitive  than  that  of  Smith.  In  the  preliminary 
trials  he  saw  the  light  earlier  than  Smith  had  done.  The 
flame,  according  to  his  description,  was  larger  and  brighter 
than  it  appeared  to  Smith.  To  the  latter,  moreover,  the 
light  on  breaking  contadl  disappeared  immediately,  and  he 
accordingly  exclaimed  *'  It's  gone."  To  Wells  it  seemed  to 
die  away,  rapidly  but  not  instantaneously,  and  he  therefore 
said,  "  Oh,  you  are  spoiling  it."  Prof.  Barrett  here  points 
out  that  there  was  still  a  large  residue  of  magnetism  left  in 
the  eleftro-magnet  after  the  current  was  interrupted.  We 
do  not  learn  whether  any  experiments  with  permanent  horse- 
shoe magnets  were  tried  with  Smith  ;  but  with  Wells  some 
very  valuable  results  were  obtained  in  this  manner.  He 
saw  the  luminous  appearance  on  the  poles  of  both  :  when 
they  were  silently  removed  without  his  knowledge  he  de- 
tedled  at  once  their  new  position.  Says  Professor  Barrett, 
**  Holding  one  of  the  magnets  in  my  hand,  Wells  told  me 
corredlly  whether  I  moved  the  magnet  up  or  down,  or  held 
it  stationary  :  this  was  repeatedly  tried  with  success." 

It  was  further  ascertained  that  no  eflfedl  was  produced  by 
these  magnets  upon  a  small  compass-needle,  even  at  one- 
tenth  of  the  distance  at  which  Wells  stood.  Hence  the 
compass  trick,  to  which  Prof.  Barrett  referred,  would  in  this 
case  be  ineffeftual.  Moreover,  it  is  scarcely  conceivable 
that  a  baker's  shop  lad  would  be  familiar  with  this  method 
of  detefting  magnetic  ac5tion. 

The  next  question  which  suggests  itself  concerns  the 
compatibility  of  the  luminous  phenomena  observed  with 
known  laws.  We  by  no  means  mean  to  intimate  that  theo- 
ries ought  to  override  fa(5ls.  But  it  will  be  granted  that  if 
some  novel  observation  is  found  to  be  in  harmony  with  our 
previous  knowledge,  we  feel  much  better  satisfied  with  its 
accuracy  than  if  it  appears  irreconcilable  and  anomalous. 
If  a  luminous  appearance  hovers  over  the  poles  of  magnets 
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it  will  not  have  arisen  de  novo  as  a  creation  of  energy,  but 
will  be  a  work  of  transformation.  In  the  case  of  the  eledtro- 
magnet  we  have  no  difficulty  :  we  have  eleiflricity  converted 
into  magnetism,  and  need  feel  little  surprise  if  the  molecular 
disturbance  occasioned  in  the  metal  of  the  magnets,  or  in 
the  air  immediately  in  proximity  to  them,  expresses  itself  as 
light,  or  as  some  other  form  of  energy  not  yet  known.  Prof. 
Fitzgerald,  F.R.S.,  refers  to  the  well-known  fadl  that  the 
gases  of  the  atmosphere  differ  in  their  magnetic  relations, 
oxygen  being  strongly  magnetic,  whilst  nitrogen  and  carbonic 
acid  are  decidedly  diamagneticc  Hence  a  process  of  mole- 
cular disturbance  in  conta<5l  with  a  powerful  magnet  is  to  be 
expefted.  Again,  it  is  well  known  that  the  atmosphere 
holds  in  suspension  minute  solids,  which  have  also  their 
magnetic  relations.  To  determine  whether  either  or  both, 
or  neither,  of  these  relations  come  here  into  play,  he  pro- 
poses an  experiment  to  which  we  shall  shortly  refer. 

But  whilst  these  or  some  kindred  theory  may  probably 
account  for  the  luminosity  over  the  poles  of  an  eleiflro- 
magnet  in  full  accord  with  the  great  truth  of  the  conserva- 
tion of  energy,  the  case  might  seem  at  first  glance  dubious 
with  a  permanent  magnet.  But  here  the  question  is  raised 
whether  there  is  not  a  very  slow  loss  of  magnetic  power 
gradually  and  constantly  at  work,  the  energy  thus  lost  re- 
appearing as  light,  or,  if  anyone  prefers  the  term,  as  od.     . 

The  "  Reichenbach  Committee  "  of  the  Society  for  Psy- 
chical Research  promise  that,  when  the  simple  faft  has  been 
fully  established,  they  will  proceed  to  a  further  examination 
of  the  nature  and  properties  of  od.  With  all  due  submission 
we  doubt  whether  the  pimple  fadl  will  ever  be  accepted  as 
established  until  some  progress  has  been  made  with  these 
investigations.  Prof.  Fitzgerald,  in  order  to  test  his  own 
suggestions,  recommends  observations  with  a  magnet  in  a 
medium  approaching  as  nearly  as  possible  to  a  vacuum.  To 
this  might  be  added  experiments  in  air  freed  from  suspended 
solids  by  filtration  through  cotton-wool ;  in  pure  hydrogen, 
in  oxygen,  in  carbonic  acid,  and  in  other  gases  and  gaseous 
mixtures.  Further  points  are  the  passage  of  the  od-light 
through  lenses  of  power  and  nature  unknown  to  the  sensi- 
tive observer,  its  reileftion  from  plane  and  concave  mirrors, 
by  which  means  all  possibility  of  trickery  could  be  obviated. 
Not  less  important  is  the  spedlroscopic,  polariscopic,  and 
photographic  examination  of  the  light. 

It  does  not  appear  that  the  Committee  have  as  yet  attempted 
to  verify  Reichenbach's  original  experiments  with  crystals, 
and  on  a  number  of  other  bodies.  Thus  there  is  indeed  a  vast 
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assortment  of  work  awaiting  them, — some  of  it,  as  we  must 
admit,  of  no  small  difficulty.     But  whilst  we  would  warmly 
encourage  these  investigations,  and  are  prepared  to  welcome 
the  results,  whether  the  phenomena  are  traced  to  od  or  are 
merely  novel  manifestations  of  some  form  of  energy  already 
known,  we  must  again  express  our  inability  to  recognise 
their  connexion  with  Psychical  Research,  and  still  less  with 
Spiritualism.     As  far  as  we  see,  there  is  in  Reichenbach's 
phenomena  nothing  which  need  be  unacceptable  even  to  the 
most  determined  Positivist,  or  to  anyone  who  regards  the 
phenomena  commonly  attributed  to  soul,  spirit,  or  mind  as 
the  mere  outcome  of  organisation.     True  certain  persons 
can  perceive  the  magnetic  luminosity,  whilst  others  fail  so 
to  do.     But  this  fa(5l  seems  to  us  to  stand  upon  the  same 
plane  as  the  well-known  differences  between  man  and  man 
in  the  recognition  of  colours,  in  the  perception  of  remote 
or  minute  objedls,  and  in  the  hearing  of  very  acute  sounds. 


II.    ATLANTIS   ONCE    MORE.* 

HE  question  of  "  lost  Atlantis,"  which  most  of  our 
readers  will  have  considered  as  finally  disposed  of,  has 
been  reopened  in  a  most  remarkable  work,  which, 
whatever  conclusion  we  may  ultimately  form,  deserves  a  fair 
examination.  The  author  undertakes  to  prove  not  merely 
that  there  once  existed  a  large  island,  or  possibly  continent, 
where  now  extends  the  Atlantic  ocean,  but  that  it  was 
densely  populated  and  highly  civilised,  being  the  seat  of  a 
vast  empire,  with  colonies  extending  from  the  Ganges  and 
Central  Asia  to  Peru  and  Vancouver  Island;  that  it  was 
suddenly  submerged  in  a  tremendous  convulsion  of  Nature ; 
and  that  all  the  culture  of  antiquity  was  due  either  to 
refugees  who  escaped  the  crisis  or  to  settlers  who  had  pre- 
viously left  the  island. 

It  is  plain  that  we  have  here  a  group  of  propositions  not 
necessarily  inter-dependent.      If  we  grant  a  former  land- 

♦  Atlantis :  the  Antediluvian  World.    By  Ignatius  Donnelly*    London  ; 
Sampson  Low,  Marston,  Searle,  and  Rivington. 
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connedlion  between  Europe  and  America,  it  does  not  follow, 
of  course,  that  such  must  have  still  subsisted  since  the 
appearance  of  man  upon  the  earth.  Admitting  the  exist- 
ence of  Atlantis  in  the  human  epoch,  we  may  still  question 
its  catastrophic  doom  and  its  claim  to  be  the  cradle  of 
civilisation.  In  support  of  his  conclusions  Mr.  Donnelly 
adduces  a  vast  mass  of  evidence  of  the  most  varied  kinds, 
and  drawn  from  diverse  sources.  History,  mythology, 
philology,  not  less  than  geology,  zoology,  and  botany,  have 
been  ransacked  with  a  wonderful  amount  of  patience  and 
enthusiasm.  We  shall  not  be  surprised  if,  in  the  opinion  of 
many  of  the  outside  public,  he  is  held  to  have  proved  his 
point.  The  scientific  world  will  naturally  feel  more  scep- 
tical. They  will  at  once  remark  that  diredt  evidence  of  the 
existence  of  such  an  island  is  wanting.  Such  eminent 
authorities  as  Mr.  A.  R.  Wallace,  Dr.  Carpenter,  Mr. 
Murray  (of  the  Challenger  Expedition),  and  Professors 
Agassiz,  Dana,  and  Le  Conte,  conclude  that  the  great 
oceans  have  occupied  their  present  position,  if  not  through 
all  geological  time,  yet  from  an  epoch  prior  to  the  origin  of 
man.  Perhaps  our  best  course  will  be  to  examine  the  fourth 
chapter  of  the  work  before  us,  in  which  the  author  asks  if 
the  sudden  disappearance  of  such  a  tradt  of  country  is 
possible  ?  In  reply  to  this  question  he  recounts  evidence 
proving  the  elevations  and  subsidences  of  large  tradts  of 
land,  and  the  sudden  havoc  produced  by  earthquakes  and 
volcanic  action.  But  he  seems  to  us  to  overlook  the  im- 
portant consideration  that  the  extensive  elevations  and 
submergencies  were  slow,  gradual,  and  secular,  whilst  even 
the  widest  catastrophe  wrought  by  earthquakes  is  in  com- 
parison extremely  limited.  Some  of  his  authorities  agree 
extremely  ill  with  the  conclusions  they  are  ad4uced  to  sup- 
port. Thus  he  quotes  Prof.  Geikie  to  show  that  "  the 
earliest  European  land  appears  to  have  existed  in  the  north 
and  north-west,  comprising .  Scandinavia,  Finland,  and  the 
north-west  of  the  British  area,  and  to  have  extended  thence 
through  boreal  and  ardtic  latitudes  into  North  America." 
Here,  then,  is  a  land-connedlion  between  the  eastern  and 
western  continents,  but  not  in  the  latitude  assigned  to 
Atlantis,  which  is  placed  about  the  Azores.  **  Within  five 
thousand  years,"  Mr.  Donnelly  writes,  *'  the  shores  of  Den- 
mark, Norway,  and  Sweden  have  risen  from  200  to  600  feet." 
So  be  it ;  but  the  occurrences  of  subsidences  and  elevations 
in  certain  places  does  not  prove  that  such  changes  have 
occurred  everywhere.  They  show,  indeed,  what  may  have 
been,  but  fall  very  far  short  of  telling  us  what  must  have  been. 
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In  this  seftion  we  find  certain  further  misapprehensions. 
Mr.  Donnelly  writes  : — "  There  can  be  no  question  that  the 
Australian  Archipelago  is  simply  the  mountain-tops  of  a 
drowned  continent  which  once  reached  from  India  to  South 
America.  Science  has  gone  so  far  as  even  to  give  it  a  name  ; 
it  is  called  Lemuria."  Now  the  hypothetical  Lemuria  was 
supposed  to  lie  not  in  the  Pacific,  but  in  the  Indian  Ocean, 
extending  from  Madagascar  to  Ceylon,  or  perhaps  Sumatra. 
The  supposition  of  a  continent  reaching  from  India  to  the 
Peruvian  coasts  is  exceedingly  questionable. 

Mr.  Donnelly  gives  his  opinion  that  *'  the  Desert  of  Sahara 
was  once  under  water,  and  its  now  burning  sands  are  a  de- 
posit of  the  sea."  This  view  is  now,  we  may  say,  exploded. 
Dr.  Lenz  has  found  in  the  Desert  fresh-water  fossils,  and  its 
sands  are  considered  to  have  been  formed  by  the  disintegra- 
tion of  the  rocks,  long  exposed  to  intense  heat  by  day,  to  a 
comparatively  low  temperature  at  night,  whilst  unprotected 
by  vegetation. 

We  come  now  to  the  second  part  of  the  author's  argu- 
ment, where  he  seeks  to  show  that  there  is  nothing  impossible 
or  improbable  in  the  sudden  disappearance  of  an  island  like 
Atlantis.  The  convulsions  and  eruptions  which  he  cites  do 
not  make  even  a  remote  approach.  The  most  extensive  is 
the  subsidence  of  the  fort  and  village  of  Sindree,  on  the 
eastern  arm  of  the  Indus,  caused  by  an  earthquake  in  1819. 
This  tradl  is  2000  square  miles  in  extent.  Now  Mr.  Don- 
nelly gives  the  island  of  Atlantis  a  breadth  of  1000  miles  by 
a  length  of  2000  to  3000  miles.  Hence  its  area  would  be 
from  two  to  three  million  square  miles  !  It  is  safe  to  say 
that  we  have  no  catastrophe  on  record  which  approaches 
even  from  afar  the  sudden  disappearance  of  such  a  region. 
Further,  the  land  about  the  mouths  of  the  Indus  is  of  ex- 
ceedingly unstable  charafter.  The  branches  of  the  river 
often  change  their  position  to  such  a  degree  as  seriously  to 
interfere  with  engineering  operations.  Atlantis,  on  the  other 
hand,  is  described  as  rocky  and  mountainous,  not  a  stretch 
of  alluvial  sands  and  muds,  such  as  are  generally  found  in 
the  deltas  of  large  rivers. 

We  must  therefore  conclude  that  the  sudden  overthrow  of 
Atlantis,  if  not  impossible — a  word  which  scientific  men  are 
not  fond  of  using — is  highly  improbable.  As  far  as  this  part 
of  the  subjeft  is  concerned  we  must  return  a  verdicft  of  **not 
proven." 

We  turn  now  to  what  the  author  entitles  the  **  Testimony 
of  the  Sea."  He  lays  great  stress  on  the  so-called 
*'  Dolphin  "  and  **  Challenger"  ridges,  the  former  of  which 
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was  found  covered  with  volcanic  deposits.  He  contends  that 
*'  when  these  connecting  ridges  extended  from  America  to 
Europe  and  Africa  they  shut  off  the  flow  of  the  tropical 
waters  to  the  north ;  there  was  then  no  Gulf-stream  ;  the 
land-locked  ocean  that  laved  the  shores  of  Northern  Europe 
was  then  intensely  cold,  and  the  result  was  the  Glacial 
Period.  When  the  barriers  of  Atlantis  sunk  sufficiently  to 
permit  the  natural  expansion  of  the  heated  water  of  the 
tropics  to  the  north,  the  ice  and  snow  which  covered  Europe 
gradually  disappeared ;  the  Gulf-stream  flowed  around  At- 
lantis, and  it  still  retains  the  circular  motion  flrst  imparted 
to  it  by  the  presence  of  that  island."  He  adds  : — "  It  does 
not  follow  that  at  the  time  Atlantis  was  finally  ingulfed  the 
ridges  connedting  it  with  America  and  Africa  rose  above  the 
water-level.  These  may  have  gradually  subsided  into  the 
sea,  or  have  gone  down  in  cataclysms  such  as  are  described 
in  the  Central  American  books.  The  Atlantis  of  Plato  may 
have  been  confined  to  the  Dolphin  ridge." 

Here,  then,  we  have  a  novel  theory  of  the  Glacial  Epoch. 
Is  it  sufficient  to  account  for  the  phenomena  ?  It  is  admitted 
that  the  removal  of  the  Gulf-stream  would  lower  the  tem- 
perature of  Western  Europe,  which  is  now  decidedly  higher 
than  might  naturally  be  expedted  from  its  latitude.  But  for 
glaciation  two  fadtors  are  necessary—  a  low  temperature  and 
abundant  atmospheric  precipitation.  Were  the  Gulf-stream 
suspended  it  is  extremely  probable  that  the  quantity  of  rain, 
mist,  and  snow  experienced  in  Britain,  Holland,  Denmark, 
Norway,  and  Sweden  would  decrease.  Further,  we  have  to 
account  not  merely  for  glaciation  in  Europe,  but  in  North 
America,  where  it  appears  to  have  been,  if  anything,  more 
severe  than  in  the  eastern  continent,  and  in  the  southern 
hemisphere,  where  it  has  been  traced  as  far  as  3'  south  lati* 
tude.  It  is  exceedingly  improbable  that  the  arrest  of  the 
Gulf-stream,  or  of  any  analogous  current,  should  induce 
glaciation  in  Nicaragua  and  at  Pernambuco. 

It  is  scarv:ely  conceivable  that  the  Gulf-stream  could  retain 
for  many  thousands  of  years  a  circular  motion  imparted  to 
it  by  an  island  no  longer  in  being. 

We  come  to  the  testimony  of  the  Flora  and  Fauna.  Mr. 
Donnelly  points  to  the  identity  of  the  Palaeardlic  and  Neardlic 
forms  as  an  important  piece  of  evidence  in  his  favour.  Ad- 
mitting their  close  approximation, — which,  indeed,  leads 
some  authorities  to  include  these  two  great  regions  under 
one, — ^we  must  remark  that  it  extends  chiefly  to  the  more 
boreal  forms.  A  land-connec5lion  between  the  two  conti- 
nents in  the  genial  latitudes  of  the  Azores,  Madeira,  and  the 
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Canaries,  can  scarcely  serve  to  explain  the  presence  of  the 
reindeer,  the  musk-ox,  the  glutton,  the  lemming,  &c.,  on  both 
sides  of  the  ocean.  If,  again,  we  compare  the  Fauna  and 
the  Flora  of  Africa  with  those  of  the  Neotropical  region,  we 
find  the  most  total  contrast.  This  is  not  what  we  should 
expedl  if,  as  Mr.  Donnelly  holds,  there  was  a  land-commu- 
nication  between  West  Africa  and  South  America  or  the 
West  Indies.  Whereas  if,  as  is  commonly  done,  we  suppose 
animal  life  to  have  taken  its  origin  in  the  Ardlic  region,  as 
the  part  of  the  earth  which  first  became  sufficiently  cool  to 
be  habitable  and  to  have  gradually  extended  southwards, 
becoming  modified  on  its  way,  we  should  have,  as  may  be 
seen,  great  similarity  in  the  boreal  regions,  gradually  passing 
southwards  into  extreme  diversity.  That  a  land-conne<flion 
between  Europe  and  America  may  have  existed  down  to  a 
comparatively  recent  period  is  regarded  by  geologists  as  not 
improbable.  But  the  evidence  at  command  phices  it  much 
farther  north  than  the  supposed  site  of  Atlantis. 

An  unfavourable  piece  of  evidence  may  be  drawn  from  the 
Fauna  of  the  Azores.  These  islands,  if  Mr.  Donnelly  is  in 
the  right,  must  be  remnants  of  Atlantis.  Yet  their  animal 
population  has  nothing  of  a  continental  charafter,  but  seems 
formed  of  such  waifs  and  strays  as  have  been  driven  there 
by  stress  of  weather. 

Mr.  Donnelly  refers,  in  more  than  one  part  of  his  book,  to 
cultivated  plants  as  being  either  of  unknown  source  or  as 
being  common  to  both  hemispheres,  and  draws  hence  the 
scarcely  legitimate  conclusion  that  they  must  have  originated 
in  Atlantis,  and  have  been  introduced  into  other  regions  by 
the  people  of  that  empire  in  their  commercial  or  military 
expeditions.  As  their  empire,  according  to  a  map  here  given, 
included  the  coasts  of  India  as  far  as  the  Ganges,  Persia, 
Arabia,  Egypt,  and  Nubia,  on  the  one  hand,  and  Mexico,  the 
Valley  of  the  Amazon,  and  Peru  on  the  other,  we  may  ask, 
How  is  it  that  they  did  not  introduce  the  cultivation  of  sugar, 
tea,  coffee,  silk,  and  jute  into  their  western  possessions,  and 
that  of  cocoa  and  cochineal  into  Africa  and  India  ?  Yet 
these  tasks  were  left  for  a  much  later  age.  The  author 
asks,  "  Does  Plato,  speaking  of  fruits  having  a  hard  rind 
affording  drinks  and  meat  and  ointments,  refer  to  the  cocoa- 
nut  ?"  It  is  not  impossible  that  he  may  have  met  with  the 
cocoa-nut  imported  from  India  or  the  Eastern  islands.  We 
should  think  that  its  origin  must  be  sought  in  the  latter 
rather  than  in  America.  Be  this  as  it  may,  there  is  no  fruit 
so  likely  to  spread  without  human  agency  as  the  cocoa-nut. 
It  grows  by  preference  on  the  sea-coasts ;  it  survives  long 
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immersion  in  water,  and  is  not  unfrequently  washed  ashore 
at  places  far  distant  from  the  lands  of  its  growth.  The 
mango,  according  to  the  most  recent  authorities,  is  a  native 
of  the  Malay  Archipelago,  and  has  only  been  acclimatised 
in  Continehtal  India  and  in  South  America.  One  point  we 
must  here  bring  especially  forward :  it  is  said  that  the  fruits 
which  man  enjoys  are  artificial  produdls  which  have  been 
slowly  developed  under  the  influence  of  cultivation.  But  the 
Malay  Islands  are  remarkably  rich  in  exquisite  fruits,  which 
are  for  the  most  part  incapable  of  being  acclimatised  else- 
where. Might  not  this  facft  be  held  to  prove  that  there,  in 
the  "  Gardens  of  the  Sun,*'  is  the  earliest  home  of  civilisa- 
tion. It  must  be  noted  that  Mr.  Donnelly  argues  at  some 
length,  and  with  much  force,  against  the  supposition  of  a 
former  land-connedlion  between  North  America  and  North- 
eastern Asia,  but  on  the  possibility  of  animals  and  plants 
being  introduced  into  South  America  across  the  Pacific  he  is 
silent. 

He  is  inclined  to  seek  the  origin  of  our  domestic  animals 
in  Atlantis,  and  he  affirms  that  no  wild  species  has  been 
tamed  during  the  historical  ages,  i.e.,  the  last  7000  years. 
We  doubt  whether  much  importance  can  attach  to  this  ob- 
servation, even  if  corre(5t.  The  number  of  animals  eligible 
for  domesticity  is  not  unlimited.  But  we  may  well  question 
whether  Atlantis  could  possibly  be  either  the  original  home 
of  the  elephant  or  the  place  where  he  was  first  tamed. 
Palaeontology  teaches  us  that  South-eastern  Asia  was  the 
seat  of  the  Elephantidae.  All  historical  accounts  agree  that 
this  animal  was  first  used  in  war  in  India,  and  that  its  em- 
ployment spread  gradually  to  Western  Asia,  North  Africa, 
and  Europe.  The  ass,  in  like  manner,  is  due  not  to  Atlantis, 
but  in  all  probability  to  Africa,  where  certain  closely  allied 
forms  exist  in  a  wild  state.  The  cat  is  also  an  African 
species,  and  her  domestication  has  evidently  spread  into 
Europe  not  eastwards,  but  westwards. 

The  question  here  arises,  why,  if  the  aboriginal  civilisa- 
tions of  America  are  of  the  same  origin  as  those  of  the 
Eastern  hemisphere,  were  the  former  devoid  of  the  services 
of  domestic  animals  ?  The  horse,  ass,  cow,  sheep,  goat, 
and  hog  were  evidently  unknown  in  America  at  the  time  of 
the  first  Spanish  settlements.  Now,  if  these  creatures  were 
first  tamed  in  Atlantis,  why  did  not  that  empire,  with  all  its 
commerce,  navigation,  and  enterprise,  introduce  them  into 
its  American  colonies  ? 

With  the  historical,  mythological,  and  linguistic  evidence 
accumulated  by  Mr.  Donnelly  we  cannot  deal  in  full.     We 
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must  confine  ourselves  to  discussing  certain  statements  which 
are  at  issue  either  with  known  fadls  or  with  each  other. 
We  read  on  page  28  : — "Attention  may  here  be  called  to  the 
extraordinary  number  of  instances  in  which  allusion  is  made 
in  the  Old  Testament  to  the  '  islands  of  the  sea,*  especially 
in  Isaiah  and  Ezekiel.  What  had  an  inland  people  like  the 
Jews  to  do  with  seas  and  islands  ?  Did  these  references 
grow  out  of  vague  traditions  linking  their  race  with  islands 
in  the  sea  ?  "  Surely  the  Jews  cannot  be  called  an  inland 
people,  and  since  the  maritime  expeditions  of  Solomon  they 
could  not  be  altogether  ignorant  of  islands. 

On  page  265  we  read  that  the  Egyptians  had  a  horror  of 
the  sea,  whilst  on  page  3  we  are  told  of  their  circumnavi- 
gation of  Africa,  and  on  page  243  of  a  naval  battle  gained 
by  Rhamses  III.,  in  the  thirteenth  century  before  our  era, 
against  a  people  called  Tokhari. 

Concerning  the  primitive  religion  of  mankind  Mr.  Don- 
nelly states  (page  285)  that  we  find  a  great  Solar  or  Nature 
worship  in  the  older  nations.  But  on  page  293  this  is 
changed.  We  are  told  that  "  Men  first  worship  stones,  then 
other  men,  then  spirits.*'  Sun-worship  here  has  disappeared. 
On  the  same  page  it  is  asserted  that  "  Resemblances  of 
names  prove  nothing.'*  Yet  resemblances  of  names  are 
again  and  again  appealed  to,  even  when  so  slight  as  that 
between  Olympus  and  Atlantis. 

Concerning  the  Deluge  of  tradition  we  find  on  page  94 
that  '*  Egypt  does  not  contain  a  single  allusion  to  the  flood.** 
Turning  to  page  67  we  meet  with  a  very  dissimilar  account : 
—"The  priests  of  Sais  told  Solon  that  before 'the  great 
deluge  of  all '  Athens  possessed  a  noble  race,  &c.  ...  So 
that  the  Egyptians,  who  possessed  the  memory  of  many 
partial  deluges,  regarded  this  as  the  great  deluge  of  all. 

On  page  246  the  Atlanteans  are  described  as  "  a  great 
maritime  and  commercial  people,  who  carried  vast  quantities 
of  copper,  tin,  and  bronze  (unalloyed  by  the  lead  of  the 
South  of  Europe)  to  Denmark,  Norway,  Sweden,  Ireland, 
England,  France,  Spain,  Switzerland,  and  Italy.**  .... 
**  Thousands  of  tons  of  copper  and  tin  must  have  been  in- 
troduced from  Atlantis  during  the  Bronze  Ages  into  Eu- 
rope.*' It  is  sufficiently  bold  to  state  thus  the  mineral  wealth 
of  a  country  which,  if  it  ever  existed,  has  been  submerged 
for  thousands  of  years.  To  proceed : — "  There  are  no 
ancient  works  to  indicate  that  the  tin-mines  of  Cornwall 
were  worked  for  any  length  of  time  in  the  early  days.'*  But 
on  page  478  we  read  : — **  In  its  markets  (i.e.,  Atlantis)  must 
have  met  ....  the  tin  of  Wales  and  Cornwall,  the  bronze 
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of  Iberia.^^    It  is  not  needful  to  point  out  how  these  two 
passages  contradidt  each  other. 

The  empire  of  Atlantis,  as  figured  in  a  map  opposite  page 
294,  seems  to  have  been  put  together  on  the  principle  of 
eschewing  "  scientific  frontiers."     In  Asia  it  included  the 
coasts  of  India  from  the  Ganges  westwards,  the  coasts  of 
Arabia  and  Persia,  the  whole  of  Asiatic  Turkey,  and  the 
regions  around  the  Caspian  and  the  Sea  of  Aral,  extending 
eastwards  nearly  to  the  frontiers  of    China  proper,   but 
leaving  Thibet,  much  of  Affghanistan,  and  Northern  India 
untouched.     In  Europe  the  Atlanteans  held  the  coasts  of 
the  Mediterranean,  the  whole  of  Spain,  Italy,  and  Greece, 
much  of  Austria  and  Switzerland,  the  South  of  Russia,  the 
coasts  of  France,  the  shores  of  the  Baltic,  the  southern  half 
of  Sweden  and  Norway,  and  the  British  Islands.     There 
remained  unconquered  a  wedge  of  land  narrow  in  the  centre 
of  France,  and  getting  broader  through  Germany,  Poland, 
and  North  Russia.     In  Africa  they  held  the  Valley  of  the 
Nile,  the  shores  of  the  Red  Sea,  the  Mediterranean,  and  the 
Atlantic  down  nearly  to  the  Gold  Coast.     In  America  their 
dominions  were   strangely  grouped.     Negledting  the  very 
near  and  accessible  Atlantic  coast  and  the  West  Indian 
Islands,  they  occupied  the  whole  of  Central  America  and 
Mexico,  the  Valley  of  the  Mississippi  and  its  affluents,  the 
southern  shore  of  the  Canadian  lakes,  and  a  line  of  country 
leading  over  the  Rocky  Mountains  to  British  Columbia.    In 
South  America  they  avoided  the  entire  northern  and  eastern 
coasts,  but  passing  up  the  Amazon  they  overran  the  whole 
of  its  valley,  and  crossing  over  the  Andes  settled  in  Peru, 
Bolivia,  and  Chili !    Never  surely  was  a  vast  empire  formed 
with  such  disregard  of  accessibility,  desirability,  and  defence. 
Mr.  Donnelly  says  that  they  avoided  the  "  fever-stricken  low- 
lands of  Brazil."     But,  on  his  showing,  they  settled  on  the 
tnore  fever-stricken  coasts  of  West  Africa,  and  in  the  tierras 
calientes  of  Mexico ! 

Of  these  colonies  Egypt  is  said  to  be  the  oldest,  and 
hence  to  have  acquired  most  of  the  civilisation  of  the 
mother  country.  This  is,  in  itself,  exceedingly  improbable. 
The  first  attempts  of  any  country  in  colonisation  are  gene- 
rally made  in  the  nearest  available  places.  The  Greeks 
colonised  Southern  Italy ;  the  Tyrians,  Northern  Africa ; 
the  Carthaginians,  Spain ;  &c.  Had  the  Atlanteans  pro- 
ceeded on  this  natural  principle  their  earliest  settlements 
would  have  sprung  up  in  Spain,  Portugal,  and  Morocco. 
But  Mr.  Donnelly  could  not  shut  his  eyes  to  the  manifest 
truth  that  in  the  basin  of  the  Mediterranean  civilisation  has 


1883.]  ^^^  Theory  concerning  the  Burning  Mountains.        327 

proceeded  from  the  east  to  the  west.  To  account  for  this 
undeniable  fadl  he  is  obh'ged  to  establish  a  colony  of  his 
Atlanteans  in  Egypt  before  they  had  attempted  to  subdue 
regions  much  nearer  to  their  own  country. 

It  will  not  be  forgotten  that  he  in  his  map  includes  the 
whole  of  Greece  and  the  West  of  Asia  within  the  Atlantean 
empire.  But  according  to  Plato's  Timceus,  in  a  document 
which  Mr.  Donnelly  regards  as  historically  authentic,  and 
upon  which  he  builds  no  small  part  of  his  argument,  the 
Atlanteans  had  conquered  Africa  only  up  to  Egypt,  and 
Europe  up  to  Tyrrhenia  {i.e.,  Tuscany),  Then  making  a 
grand  attempt  to  subjugate  Egypt  and  Greece,  they  were 
finally  defeated  by  the  Athenians,  and  stripped  of  all  their 
dominions  in  the  Mediterranean.  If  this  narrative,  then,  be 
authentic,  Egypt  can  never  have  been  an  Atlantean  colony. 

The  author's  assumption  that  civilisation  radiated  out- 
wards from  the  Mediterranean  is  not  in  all  cases  admissible. 
In  Egypt  it  appears  to  have  descended  the  Nile.  We  can- 
not carry  further  our  survey  of  the  speculations  contained 
in  this  extraordinary  work.  But  whilst  holding  that  Mr. 
Donnelly  has  not  made  his  case  good,  and  that  he  relies  too 
much  upon  that  dangerous  form  of  argument  which  may  be 
generalised  in  the  terms  "  Why  may  not  A  be  X  ?"  we  yet 
think  that  he  has  raised  a  number  of  most  interesting  ques- 
tions, especially  in  Ethnology.  These,  competent  inquirers 
will  find  every  way  worthy  of  their  attention. 


III.    A    NEW   THEORY    CONCERNING    THE 

BURNING    MOUNTAINS. 

By  A.  H.  SwiNToN, 

T  is  interesting  to  note  that  the  late  prevalence  of  solar 
spots  has  inaugurated  another  eruption  of  historical 
Etna.  The  last  period  of  eruption  was  in  evident  con- 
nection with  the  clearness  of  the  solar  disk  in  1878,  and  the 
present  statistics  will  eventually  prove  to  stand  similarly  in 
connection  with  its^  spottiness  in  1882.  Often  the  periods 
of  spots  and  no  spots  bring  us  to  combined  outbreaks  from 
Etna  and  Vesuvius :  it  was  so  in  i68g,  1694,  ^7^3»  ^755$ 
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I759>  17831  17871  1805,  1809,  1832,  1845,  1868,  1876 ;  and, 
as  a  rule,  the  eruptions  from  these  and  other  burning 
mountains — Hecla,  for  example — will  be  found  to  cluster 
about  the  opposite  solar  phases  that  tread  quickly  on  one 
another's  heels,  so  that  the  cry  of  distress  arising  from  the 
excessive  summer  rains  still  vibrates  on  the  ear  now  winter 
has  commenced  to  deluge  the  arable  land. 

Some  consider  that  the  winter  season,  the  equinoxes,  or 
summer  solstice,  and  the  full  and  new  moon  influence  these 
paroxysms  of  the  mountains.     Prof.  Silvestri  telegraphs  to 
the  "  Daily  News "   correspondent  concerning  the  recent 
eruption  of  Etna : — "The  coincidence  with  the  full  moon  on 
March  23rd  is  again  remarkable."    Mr.  B.  G.  Jenkins,  in  a 
letter  to  the  same  newspaper  a  year  or  two  ago,  observes — 
"  If  the  movements  of  the  lava  in  Vesuvius  may  be  taken 
as  an  indication  of  what  is  going  on  in  the  interior  of  the 
earth,  then  the  liquid  fire  within  the  globe  must  ebb  and 
flow  like  the  liquid  ocean  without,  for  the  volcano,  as  your 
Naples  correspondent  has  frequently  observed,  shows  during 
its  eruptions  very  many  indications  that  the  aftivity  of  the 
lava  depends  on  the  position  of  the  moon."     Certain  mem- 
bers of  the  British  Association — the  names  of  Darwin  and 
of  Sir  William  Thompson  of  the  Glasgow  University  occur 
to  mind — have  worked  on  these  assumptions,  and  endea- 
voured to  detecSl  the  existence  of  lunar  vibrations  with  deli- 
cate seismographs,  undaunted  by  the  witticism  that  perchance 
they  were  keeping  unconscious  register  of  the  local  traffic. 
It  must,  however,  be  borne  in  mind  that  the  statistics  that 
originated  this  lunar  theory  were  never  unexceptional.     Mr. 
Mallet,  in  introducing  the  subjedt  to  the  notice  of  the  Asso- 
ciation, in  1^59,  remarked — **  M.  Alexis  Perrey  has  thus 
succeeded,  by  the  simple  analysis  of  catalogues  which  he 
had  previously  drawn  up,  in  proving,  by  three  different  and 
independent  methods,  the  influence  which  the  moon  pos- 
sesses in  the  produftion  of  earthquakes  :  first,  that  earth- 
quakes occur  more  frequently  at  the  Syzygies ;  secondly, 
that  their  frequency  increases  at  the  perigee  and  diminishes 
at  the  apogee  of  the.  moon;  thirdly,  that  the   shocks  of 
earthqtiake  are  more  frequent  when  the  moon  is  near  the 
meridian  than  when  she  is  90  degrees  away  from  it."    But 
Mr.  Mallet  added — "  The  numerical  tables  from  which  these 
three  propositions  are  derived  present  some  anomalies  ;  and 
the  author  has  omitted  nothing  to  endeavour  to  account  for 
them,  and  to  prove  the  law  which  is  revealed  at  their  first 
inspection." 
Passing  from  the  influence  of  the  moon  to  the  certain 


1883.1  Burning  Mountains.  329 

potency  of  seasons,  we  have  yet  something  that  needs 
clearing  up.  Mr.  Mallet  shows  that  with  regard  to  earth- 
quake shocks  we  have  in  the  Northern  Hemisphere,  broadly 
speaking,  a  minimum  of  shocks  in  May,  June,  and  the  early 
part  of  July,  and  still  fewer  during  September.  Most  shocks 
indubitably  come  in  January,  and  many  in  August  and 
Odtober.  Further,  there  are  more  shocks  at  the  critical 
epochs  of  the  year,  the  equinoxes  and  solstices.  Here  we 
might  pause  and  enquire  whether  this  lateral  push,  that 
throws  the  earth's  surface  into  rolling  billows,  may  not  arise 
from  heat  expanding  or  cold  contracting  its  surface ;  for 
what  do  we  understand  by  the  seasons  but  an  increase  or 
decrease  of  warmth  ?  But  it  will  be  said,  if  the  shocks 
that  occur  in  winter  preponderate  over  those  which  happen 
during  the  summer  season,  it  must  be  cold,  not  warmth, 
that  heaves  the  soil  and  vexes  and  pinches  the  fuelled 
entrails  of  the  Typhoean  monster  that  sleeps  beneath  the 
volcano.  I  had  fancied  so  until  the  following  solution  of  the 
paradox  suggested  itself : — 

A  little  thought  will  convince  anyone  that  the  march 
of  climate  does  not  wholly  depend  on  the  progress  of  the  sun 
north  and  south  ;  we  have  an  influx  of  cold  or  spells  of 
warmth  at  every  season  of  various  duration.  The  fickle  ice 
of  winter  may  at  any  time  break  up,  and  cold  shivering  days 
and  weeks  arrive  in  June  ;  more  than  this,  the  very  tissue 
of  the  seasons  is  wove  of  such  alternations,  and  Italy,  no 
less  than  storm-swept  England,  is  victimised  by  them.  A 
sojourner  at  Naples,  where  the  spring  air  is  conceived  to  be 
ever  balmy  and  delicate,  thus  writes  on  the  17th  of  last 
March  : — "  Long  before  it  is  time  for  the  primrose  to  spread 
its  petals,  we  have,  at  the  very  first  sign  of  spring,  not  only 
the  daffodil,  but  troops  of  bright  oxalis,  making  sunshine  on 
every  green  bank;  then  follow  the  sweet-scented  violets, 
anemones,  white  starwort  and  composite  flowers,  that  glad- 
den the  many-clefted  hills  of  the  Vomero  and  Posilipo. 
Balmy  breezes  fan  our  cheeks,  and  little  birds  flit  twittering 
from  tree  to  tree.  All  this  delight  we  have  already  enjoyed 
is  just  now  interrupted  by  the  vagaries  of  mad  March,  who 
has  turned  the  upper  half  of  Vesuvius  into  a  sugar-cone." 

Climatic  changes  in  Italy  are  most  felt  in  the  plains  of 
Lombardy,  which  bear  much  the  same  relation  in  that 
respedl  to  the  central  and  southern  portion  of  the  Peninsula 
that  Scotland  does  to  the  South  of  England.  To  these  va- 
riations of  temperature  Prof.  D.  Ragona,  Dire<5lor  of  the 
Royal  Observatory  at  Modena,  has  lately  direfted  attention 
in  a  paper,  "  Sur  les  P6riodes  Annuelles  de  Chaud  et  de 
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Froid,"  published  in  the  Transaftions  of  the  Association 
Fran9aise  for  1881.  The  following  is  his  method  of  esta- 
blishing the  periodical  recurrence  of  the  changes  : — He  first 
plots  off  the  daily  mean  temperature  of  twenty  years*  ob- 
servation, and  draws  a  curve  to  represent  the  annual  march 
of  the  temperature,  increasing  from  January  loth  until  July 
29th,  and  then  decreasing.  It  thus  is  rendered  manifest 
that  the  mean  temperature  rises  and  falls  as  compared  with 
this  smooth  curve  of  hot  and  cold  resulting  from  the  advance 
and  retreat  of  the  sun,  and  that  these  rises  and  falls  of  tem- 
perature, broadly  speaking,  have  a  tendency  to  recur  at  the 
same  times  of  the  year. 

Having  the  dates  of  some  hundred  eruptions  of  Etna  and 
Vesuvms  by  me,  I  bethought  me  to  compare  them  with  the 
warm  and  cold  periods  of  the  year  as  determined  by  Prof. 
Ragona.    Since,  according  to  Messrs.  Mallet  and  Perrey,  we 
have  more  earthquake   shocks  during  the  winter  than  in 
summer,  I  fancied,  as  I  previously  intimated,  to  see  the 
dates  tally  with  the  cold  periods,  whereas  what  was  my  sur- 
prise to  see  them  all  huddled  together  at  the  warm  ones  ? 
I  therefore  transposed  M.  Ragona's  two  tables,  so  as  to  show 
the  warm  periods  of  the  year  only  at  Modena,  and  then 
compared  them  with  one  another  and  with  my  chronicle  *of 
eruptions,  and  I  discovered  a  certainly  general  concordance. 
The  following  were  my  conclusions  : — A  period  of  warmth 
attended  with  increased  activity  on  the  part  of  Vesuvius  or 
Etna  may  be  looked  for  about  January  8th,  of  a  few  days' 
duration ;  and  another  following  the  20th  of  the  month,  ter- 
minating about  February  8th.    The  next  may  be  expedled 
about  February  12th,  lasting  until  March  i6th  ;  followed  by 
another  commencing  on  March  21st,  and  continuing  until 
April  6th.    The  next  may  be  expecSled  about  April  24th,  and 
the  next  at  the  commencement  of  May,  the  last  indicating 
about  two  weeks  of  volcanic  adlivity,  followed  by  a  pause, 
and  then  renewed  adlivity  about  the  24th,  continuing  until 
the  end  of  the  month,  or  protrafted  into  the  first  two  weeks 
of  June.    Another  period  of  warmth  and  volcanic  aftivity 
may  be  expefted  to  set  in  about  June  20th,  lasting  some  four 
or  eight  days.    The  week  following  July  nth  may  be  ex- 
pedled  to  be  one  of  warmth  and  volcanic  aiflivity,  and  like- 
wise the  two  weeks  following  the  26th.    Another  period 
may  be  looked  for  about  August  nth,  lasting  for  about  two 
weeks,  and  another  the  first  week  in  September.     The  week 
following  September  20th  and  the  week  following  Odlober 
loth  are  marked  by  eruptions,  and  correspond  to,  but  hardly 
coincide  with,  two  periods  of  warmth  in  M.  Ragona's  first 


1883.J  Burning  Mountains.  331 

computation,  as  may  be  said  of  a  period  of  adlivity  coming 
the  first  or  second  week  in  November.  From  December  ist 
until  January  2nd  volcanic  adlivity  seems  to  know  but  little 
respite,  although  it  seems  probable  that  outbreaks  have  ar- 
rived more  frequently  during  the-  week  following  the  24th 
and  about  the  30th  of  the  month. 

If  we  now  recal  to  mind  the  eruption  of  Etna  just  trans- 
pired, it  might  be  an  open  question  whether  we  should  refer 
it  to  the  influence  of  the  full  moon  or  to  an  influx  of  warm 
temperature.  It  will  be  remembered  that  the  full  moon 
arrived  on  March  23rd,  and  that  the  eruption  began  on 
March  20th  and  continued  until  April  4th.  According  to 
M.  Ragona's  second  table  a  period  of  warmth  should  have 
been  likewise  looked  for  in  Italy,  beginning  on  March  20th 
and  ending  April  nth  ;  and,  according  to  his  first  table,  two 
periods  of  warmth  should  have  come  about  this  time, — one 
from  March  27th  to  29th,  and  another  from  March  31st  until 
April  17th.  Theoretically,  his  first  table  would  with  great 
probability  assign  the  increase  of  warmth  as  the  cause  of 
the  eruption  ;  but  it  must  be  remarked  that,  in  this  country, 
warm  days  did  not  set  in  until  March  30th,  and  they  termi- 
nated on  April  6th,  when  the  temperature  in  the  shade  fell, 
so  that  the  eruption  preceded  the  temperature  change  by 
nine  days.  The  state  of  matters  at  Catania  I  am  unable  to 
divine :  on  March  21st  it  was  reported  in  the  newspapers 
that  great  cold  prevailed  there,  and  that  the  sky  was  cloudy, 
but  when  the  change  was  first  felt  I  do  not  know. 

On  the  whole  I  think  statistics  show  that  the  eruptions  of 
Etna  and  Vesuvius  come  most  frequently  at  the  winter  sol- 
stice, or  about  December  21st  ;  at  the  vernal  equinox,  or 
about  March  20th ;  and  somewhat  less  frequently  at  the 
summer  solstice,  or  about  June  21st :  there  are  fewer  in  July, 
and  about  the  autumnal  equinox,  or  September  22nd,  they 
are  again  frequent.  Apart  from  the  anomaly  of  the  paucity 
of  eruptions  in  July,  these  dates  will  be  found  indicated  as 
warmer  periods  in  the  several  seasons.  As  a  corollary  one 
might  ask.  Are  thermometer  fluctuations  greater  at  the 
periods  of  sun-spots  and  no  sun-spots  when  seismic  adlivity 
is  most  violent  ? 
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IV.    WEALTH    AS    AN    ELIMINATIVE    AGENT. 

By  W.  Mattieu  Williams. 

J  HE  concluding  part  of  the  article  on  **  Vice  as  an 
Eliminative  Agent,"  in  the  last  number  of  the 
**  Journal  of  Science,"  is  very  suggestive.  The  ^\Titer 
says  that  the  commercial  scoundrel  "  robs  not  by  crying 
*  Stand  and  deliver  !  *  but  by  rigging  the  market.  He  be- 
longs not  to  a  gang,  but  to  a  syndicate,  and  when  he  has 
done  more  harm  than  a  generation  of  bandits,  burglars,  or 
forgers,  he  dies  in  peace,  and  leaves  his  children  in  good 
positions." 

Query — Are  the  positions  of  his  children  really  good  ? 
Is  the  ill-gotten  wealth  with  which  he  endows  them  likely 
to  fit  them  for  holding  their  ground  in  the  general  struggle 
for  existence  ?  Or  may  it  be  an  effeiflual  agent  in  extermi- 
minating  the  foul  brood  ? 

We  must  remember  that  the  man  who  lives  a  life  of 
vigorous  commercial  rascality,  and  is  married  to  a  woman 
of  his  own  type,  will  transmit  to  his  offspring  a  vigorous  and 
vicious  organisation.  If  his  domestic  partner  is  quite  dif- 
ferent, an  alternation  of  type  among  his  children  will  be  the 
probable  result,  some  resembling  the  father,  others  the 
mother. 

What  is  the  effeifl  of  the  possession  of  unearned  wealth 
upon  young  men  with  vicious  predispositions  ?  It  is  simply 
a  weapon  of  "  happy  despatch,"  which  operates  by  supplying 
abundant  means  of  sensual  self-indulgence.  Given  two 
young  men  with  low  animal  organisation,  and  equal  physical 
vigour  and  bodily  health, — one  a  navvy  or  farm  labourer,  the 
other  inheriting  sundry  thousands  a  year  on  coming  of  age, 
—  which  is  likely  to  live  the  longer  and  leave  the  larger 
family  ?  Anybody  who  has  had  opportunity  of  watching  the 
career  of  representatives  of  these  two  classes  can  answer 
this  question  at  once. 

Only  a  small  minority  of  human  beings  are  benefited  by 
inheriting  large  accumulations  of  wealth.  An  exceptional 
organisation  is  necessary  to  enable  a  young  man  to  escape 
the  temptations  and  physical  excesses  which  the  early  inhe- 
ritance of  great  wealth  supplies.  This  is  indicated  by  the 
degeneration  and  dying  out  of  all  aristocracies  that  are  not 
continually  recruited  from  the  useful  classes.  The  law  is 
strikingly  illustrated  by  our  own  race.     While  the  working 
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Anglo-Saxon  is  crowding  himself  out  from  his  old  home, 
and  overspreading  the  earth,  the  British  peers — in  spite  of 
all  their  efforts  to  drag  collateral  branches  into  their  titles, 
&c. — are  utterly  incapable  of  maintaining  their  numbers  in 
the  House  of  Lords,  which  would  long  ago  have  been 
reduced  to  a  little  camarilla  of  curiosities  had  it  been  de- 
pendent on  the  survival  of  the  original  stock. 

An  idle  aristocracy  bears  the  same  relation  to  the  general 
working  members  of  the  race  that  poodles  and  other  lap- 
dogs  do  to  bulldogs,  collies,  terriers,  &c.  The  lap-dog  is  a 
canine  aristocrat,  supplied  without  e£fort  with  a  redundance 
of  physical  luxury,  and  he  perishes  without  the  aid  of  any 
exterminating  outside  enemy.  This  is  shown  by  the  resem- 
blance of  King  Charles's  spaniels,  &c.,  to  our  peers  of  the 
realm.  In  spite  of  the  demand  for  these  fancy  animals,  in- 
dicated by  their  high  price,  the  maintenance  of  the  breed  is 
a  matter  of  great  difficulty. 

I  have  noticed  a  curious  physical  resemblance  between 
them  which  is  very  suggestive.  The  general  laxity  of  fibre 
in  the  petted  spaniels  and  poodles  of  "  pure  breed,"  t.^.,  with 
blue  blood,  is  indicated  by  the  protrusion  of  the  tongue, 
owing  doubtless  to  lack  of  muscular  tension.  The  Dun- 
dreary lisp  that  really  does  prevail  among  their  biped 
analogues  (though  not  to  the  extent  represented  by  their 
caricaturists)  is  evidently  due  to  a  similar  falling  forward  of 
the  tongue.  The  simple  experiment  of  imitating  this  defedl 
of  articulation  will  show  that  it  is  caused  by  a  protrusion  of 
the  tongue,  in  such  wise  that  its  point  languidly  strikes 
the  teeth  when  it  should  vigorously  press  against  the 
palate. 

A  visit  to  the  House  of  Lords,  and  careful  observation  of 
the  tones  of  voice,  the  gait,  the  lolling  on  cushion,  the  non- 
chalance, and  other  movements  of  the  surviving  representa- 
tives of  ancient  aristocratic  families,  will  supply  further 
evidences  of  the  analogy  above  named. 

My  own  observations  (so  far  as  they  go,  but  this  is  not 
very  far)  on  the  moral  charafteristics  of  the  survivors  of  a 
long-sustained  aristocratic  line  indicate  in  this  respedl  a  very 
high  type,  shown  by  lofty  forehead,  high  coronal  region,  and 
that  polished  and  true  courtesy  due  to  genuine  regard  for  the 
feelings  of  others  which  presupposes  the  easy  suppression  of 
passionate  impulse  and  self-assertion.  These  I  find  to  be 
combined  with  simplicity  of  taste,  and  very  moderate  indul- 
gence in  eating  and  drinking. 

Other  charad^eristics  that  might  be  named  further  indicate 
that,  in  the  struggle  with  the  terrible  temptations  presented 
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by  their  surroundings,  the  grosser  animal  specimens,  the 
more  passionate  and  sensual,  have  succumbed,  while  only 
those  of  a  higher  moral  type  have  been  able  to  survive  ;  but 
even  their  survival  has  been  limited  by  the  absence  of  those 
motives  to  physical  and  mental  effort  which  have  fed  the 
energies  of  their  more  favourably  situated  fellow-country- 
men. 

The  working  politicians  among  our  aristocracy,  and  the 
very  exceptional  few  who  have  distinguished  themselves  by 
earnest  scientific  or  literary  labour,  are  of  course  exceptions 
to  the  above.  These  have  reverted  to  the  natural  conditions 
of  vigorous  human  development,  conditions  enforced  upon 
the  mass  of  mankind  by  the  faft  that  our  food  does  not  grow 
ready  cooked  at  our  feet,  nor  our  clothing  on  our  backs. 

Modem  Royal  families,  in  constitutional  countries  like 
ours,  have  such  heavy  social  duties,  and  responsibilities  and 
restraints  forced  upon  them,  that  they  may  be  fairly  included 
among  the  **  working  classes." 


V.    THE  ACTION    OF  POISONS  ON  THE  PETALS 

OF   FLOWERS. 

By  A.  Anthony  Nesbit,  F.C.S. 

Continued  from  Vol.  IV.,  p.  743. 

Alcohols  employed :  Ethylic,  Propylic,  Allylio,  and  Amylic. 

LL  these  extradled  the  chlorophyll  from  the  stems  of 
the  plants,  but  in  varying  quantity.  Propyl,  allyl, 
and  ethyl  alcohols  extradl  a  large  quantity,  and 
amylic  very  little.  Propyl,  allyl,  and  amyl  al  cohols  are  far 
more  destructive  to  the  life  of  the  flower  than  ethyl  alcohol. 
The  flowers  in  these  alcohols  would  show  signs  of  fading 
in  an  hour  and  a  half,  whilst  those  in  ethyl  alcohol  would 
remain  quite  healthy  six  or  eight  hours. 

When  ethyl  alcohol  was  diluted  its  adlion  on  the  flowers 
became  less.  If  diluted  from  one  to  three,  or  from  one  to 
five,  the  flowers  after  twenty-four  hours*  immersion  would 
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be  but  little  more  faded  than  those  which  were  kept  in 
water  only,  and  if  diluted  down  to  one  to  ten  the  flowers 
would  remain  about  the  same  time  as  those  in  water. 

A  ction  of  Boric  and  Salicylic  A  cids. 

Solutions  ranging  from  i  to  J  per  cent  of  crystalline  acids 
were  used.  Salicylic  acid  always  discoloured  the  stems, 
whilst  boric  acid  did  not.  All  the  flowers  in  salicylic  acid 
were  much  more  withered  after  twenty-four  hours  than 
those  in  water  alone.  All  the  flowers  in  boric  acid  were 
withered  more  than  those  in  water,  but  not  so  much  as  those 
in  salicylic  acid. 

Acids  and  Alkalies. 

The  following  solutions  were  used,  m.,  normal  carbonate 
of  soda,  normal  potash,  and  normal  sulphuric  acid.  All 
the  flowers  were  withered  after  some  time,  one  as  much  as 
another.  The  stems  of  those  in  acid  were  discoloured ; 
those  in  alkalies  were  not. 


Action  of  Mineral  Salts. 


Salts  which  caused  the  Stems  to  turn 
Brown. 

Copper  sulphate. 
Mercuric  chloride. 
Potassium  sulphocyanide. 
Ferric  chloride. 
Ferrous  sulphate. 


Salts  which  coloured  the 
Flowers. 

Potassium  chromate. 

bichromate. 

ferrocyanide. 

ferricyanide. 
Ferrous  sulphate. 
Ferric  chloride. 
Copper  sulphate. 
Potash  alum. 
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Salts  which  had  no  effed  on  the 
Stems. 

Lead  acetate. 
Sodic  arseniate. 
Potassium  chromate. 

bichromate. 

ferrocyanide. 

ferricyanide. 
Sodium  sulphite. 
Zinc  sulphate. 
Barium  chloride. 
Strontium  nitrate. 
Permanganate  of  potash. 
Oxalate  of  ammonia. 

Salts  which  did  not  colour  the 
Flowers. 

Potassium  permanganate. 

And  all  those  salts  which 
form  a  colourless  solution 
with  water,  with  the  excep- 
tion of  potash  alum  and  other 
salts  of  alumina. 
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Potassium  chromate  and  bichromate  are  about  equal  in 
their  adlion  on  sweet  peas.  Both  colour  the  petals 
strongly. 

.  Ferrocyanide  and  ferricyanide  of  potassium  are  equal  in 
their  adlion,  and  do  not  differ  appreciably  in  destrudtiveness 
from  the  chromate  and  bichromate.  Both  colour  the  petals, 
the  tint  being  the  same  in  both. 

Cyanide  and  sulphocyanide  of  potassium  do  not  differ  one 
from  another  with  regard  to  their  adlion  on  sweet  peas,  but 
are  more  hurtful  than  the  chromates  and  ferrocyanides. 

The  salts  of  iron  seem  very  hurtful  to  the  life  of  sweet 
peas,  more  especially  the  protosulphate  of  iron.  Both 
colour  the  petals,  the  colour  being  brownish  black.  The 
ferrous  sulphate  colours  the  petals  more  strongly  than  the 
ferric,  and  kills  the  flowers  sooner. 

Strontium  nitrate  and  barium  chloride  are  less  hurtful  than 
the  chromates ;  the  ferro-cyanides  and  the  cyanides  also 
much  less  hurtful  than  salts  of  iron  and  zinc. 

Oxalate  of  ammonia  is  more  destructive  to  sweet  peas 
than  sulphate  of  zinc  or  sulphite  of  soda. 

Of  copper  sulphate,  mercuric  chloride,  arseniate  of  soda, 
and  acetate  of  lead,  the  least  hurtful  is  mercuric  chloride, 
the  flowers  remaining  quite  fresh  for  eight  hours  sometimes. 
Arseniate  of  soda  is  the  least  hurtful,  while  lead  acetate  and 
copper  sulphate  seemed  to  be  equal  in  their  effeft  and  less 
hurtful  than  arseniate  of  soda. 


VI.     HAECKEL,   HUXLEY,  AND   MIVART  ON 
THE    SCOPE    AND     PROVINCES    OF    ZOOLOGY. 

By  Oswald  Dawson. 

^^ROFESSOR  HAECKEL,  in  a  volume  recently  con- 
^[^  tributed  to  the  International  Library  of  Science  and 
Freethought,  appends  to  an  address  delivered  at  Jena 
University  in  1869,  and  thrice  published  in  Germany  since 
that  year,  a  table  illustrating  the  scope  of  zoology  which 
contains  several  words  differing  from,  or  foreign  to,  those 
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employed  in  the  terminologies  adopted  in  this  country.  In 
some  half-dozen  points  this  table  further  differs  from  that 
given  in  the  author's  "  Generelle  Morphologie"  in  1866.  The 
word  "  cacology"  is  common  to  both  ;  it  is  also  defined  in  the 
"  History  of  Creation*'  and  in  the  "  Evolution  of  Man,"  and 
thus  has  claim  to  familiarity,  though  Professor  Karl  Semper, 
who  undertook  an  examination  of  *'  Haeckelism"  some  time 
ago,  and  contributed  to  the  "  International  Scientific  Series" 
a  volume  purely  oecological,  ignores  the  word,  employing  in 
its  stead  the  cumbersome  phrases  "  Universal  Physiology" 
and  "  Physiology  of  Organisms."  The  difference  in  the 
two  terms  lies  in  this  :  Professor  Semper's  "  Physiology  of 
Organisms"  embraces  dispersal,  but  seemingly  not  Chorology. 
Professor  Haeckel's  Chorology  embraces  dispersal,  though 
his  definition  of  oecology  entitles  it  to  include  the  latter.  It 
runs  as  follows  {vide  the  address) : — "  By  oecology  we  mean 
the  study  of  the  oeconomy,  the  housekeeping  of  animal 
organisms.  This  has  to  do  with  the  totality  of  the  relations 
of  the  animal,  both  to  its  inorganic  and  organic  surround- 
ings, and,  above  all,  the  amicable  and  inimical  relations  to 
those  animals  and  plants  with  which  it  comes  into  diredt  or 
indiredl  contact; :  in  a  word,  all  those  complex  mutual  re- 
lationships that  Darwin  has  shown  are  the  conditions  of  the 
struggle  for  existence."  In  the  *'  History  of  Creation," 
oecology  is  stated  to  concern  *'  especially  the  circumstances 
of  parasitism,  &c."  Why  should  cecology  concern  especially 
the  relations  of  living  beings  to  organic  surroundings  ?  In 
his  Stettin  address,  not  less  historical  than  those  delivered 
at  Munich  and  Eisenach,  Professor  Haeckel  said  in  1863 
{vide  p.  25)  "  Many  gaps  and  weak  places  in  the  growing 
edifice  give  large  opportunity  to  the  attack  of  foes.  On  the 
other  hand,  many  circumstances  are  still  altogether,  or 
almost  altogether,  unknown  to  us  that  are  possibly  of  no 
less  moment  in  the  origin  of  species  than  Natural  Seledlion 
in  the  struggle  for  existence,  on  which  overstress  is,  perhaps, 
laid  by  Darwin.  No  less  important  than  these  must  be  those 
external  conditions  of  existence  of  the  inorganic  world  that 
are  too  much  neglecSled  by  Darwin  ;"  or  to  utilise  the  ana- 
logy, it  may  be  a  housekeeper's  business  to  be  affable  to 
visitors  and  hostile  to  burglars,  but  not  **  especially"  so — 
not  more  so  than  to  prevent  a  perpetual  draught  invading  a 
much-frequented  passage  or  speedily  to  renovate  disordered 
drains.  (Ecology,  therefore,  includes  the  relation  of  animals 
and  plants  to  the  wind  and  other  "  means  of  dispersal." 
Profitable  as  it  may  be  for  original  workers  to  read  choro- 
logical  fafts  in  the  light  of  oecological  and  physiographical 
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speculations,  that  union  cannot  with  propriety  extend  to  a 
tabulation  of  the  provinces  of  zoology.  The  African  depu- 
tation of  Polypierus  may  incite  to  a  little  speculation  as  to 
the  "  how,"  for  can  it  be  declared  that  the  Polyptems  of  the 
Senegal  and  of  the  Upper  Nile  are  independently  originated 
by  homoplastic  agencies  when  we  reflect  on  the  extensive 
similarity  of  the  piscine  fauna  of  the  Upper  Nile  and  West 
Africa  ?  Yet  the  comparative  chorology  of  the  Dipnoi  and 
Osteoglossidae  {vide  "  Study  of  Fish,"  p.  223)  is  a  topic 
surely  worthy  of  being  discussed  without  reference  to  physio- 
graphical  changes  or  the  oecology  of  dispersal.  *^  Distri- 
bution" and  "oetiology"  share  the  last  chapter  of  Professor 
Huxley's  "  The  Crayfish."  It  is  divided  into  nine  sedlions, 
of  which  the  first  six  treat  of  distribution,  diffusion  not  being 
here  discussed,  consequently  Professor  HaeckeVs  ^'Perilogy**  and 
its  competitor,  Dr.  Mivarfs  "  Hexicology^*  (terms  affiliating 
the  study  of  environment  generally  and  therefore  of  dispersal, 
to  Chorology),  are  not  needed. 

Professor  Haeckel  and  Dr.  Mivart  employ  two  other  rival 
words.    The  footnote  to  page  2  of  "  The  Cat"  runs  thus : — 
'*  The  word  Psychology  is  here  used  in  its  wide  and  (as  the 
author  believes)  in  its  proper  sense  as  embracing  Physiology 
within  its  scope,"  and  Chapter  xi.,  §§,  5  17,  demonstrates 
that  Dr.  Mivart  means  what  he  says.     Professor  Haeckel's 
new  word  "  Ergology"  comprises  Physiology  and  Psycho- 
logy.     The   ''Physiology"  of  *'The  Crayfish"  enters  the 
realm  of  "  Psychology."     Dr.  Letourneau,  contributing  the 
volume  "  Biology"  to  the  Library  of  Contemporary  Science, 
states : — "  Under  the  designation  '  Biology*  we  merely  place 
the  exposition  and  the  co-ordination  of  all  the  great  fadls 
and  great  laws  of  life,  or  nearly  what  is  usually  understood 
by  "  General  Physiology,"  when  this  denomination  is  applied 
to  the  two  organic  kingdoms.      In  this  volume  we  have 
simply  attempted  to  state  concisely  what  life  is,  and  how 
organised  beings  are  nourished,  grow,  are  reproduced,  move, 
feel,  and  think."    We  thus  have  a  choice  of  four  words — 
Biology,  Physiology,  Psychology,  and  Ergology,  the.'adoption 
of  any  one  of  which  means  that  splenic  undulations  Siudfelo  de 
se  fall  within  the  same  province  ;   the  study  of  innervation, 
reflex  action,  consciousness,  &c.,  furnishing  a  series  of  gra- 
dations from  the  one  to  the  other.     Notwithstanding,  some 
may  be  disposed  to  adopt   Physiology  and  Psychology  as 
primary  and   co-equal   provinces,  a  procedure   sufficiently 
pardonable  to  deserve  refutation  here.      Omitting  for  the 
moment  the  question  of  consciousness  (which  may  belong  to 
'*  metaphysics*'),  under  which  province  are  the  various  other 
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subtle  forces  pervading  organisms  to  be  ranked  ?  to  specify  a 
few.  There  are  the  properties  with  which  the  late  Mr. 
Darwin's  renowned  Pangenesis  Gemmules  are  endowed ; 
there  is  the  "  kind  of  infection"  which  prompts  a  bone  to  go 
**  out  of  its  way,  so  to  speak,  to  become  cartilaginous  before 
being  ossified"  ("  Balfour,"  vol.  ii.,  p.  494),  and  the  ana- 
logous influence  by  which  Professor  H.  G.  Seeley  would 
explain  the  multiplicity  of  mandibulan  ossifications  {vide 
"  History  of  the  Skull,"  King's  College  (London)  Scientific 
Society,  1882) ;  finally  there  is  the  psyche  itself,  the  psyche 
of  "  the  philosophy  of  the  philosopher,"  according  to  Dn 
Mivart,  which,  as  embellished  by  that  philosopher,  proves  to 
be  the  agent  employed  by  the  Creator,  who,  making  use  of 
living  organisms  as  means,"  evolves  '*  new  concrete  forms" 
by  a  process  so  subtle  that  "  we  cannot  imagine  how  they 
are  produced  ;"  the  psyche  at  once  the  antagonist  of  natural 
seledlion,  pangenesis,  perigenesis,  dramatic  and  fidlitious 
sensationalism ;  the  veritable /5ycA^,  which  "  there  is  no  ade- 
quate reason  for  believing"  to  be  other  than  identical  with 
the  psyche  for  whose  survival  of  the  dissolution  of  man*s  body, 
*' there  is  good  evidence  of  a  philosophical  kind." 

In  the  **  Evolution  of  Man,"  Table  xxix..  Prof.  Haeckel 
names  the  central  nervous  system  the  psyche;  the  dorsal 
marrow,  noto-psyche ;  the  parts  of  the  brain,  proto-,  deuto-, 
meso-,  meta-,  and  epi-psyche,  though,  in  the  text,  he  names 
the  "medulla  capitis,"  encephalon.  **  Physiology"  has  a  no 
less  variable  meaning  than  the  psyche ;  it  has  an  etymolo- 
gical claim  to  concern  itself  with  all  science ;  ordinarily  it 
is  synonymous  with  the  "  Institutes  of  Medicine" ;  according 
to  Prof.  Huxley  ("  Anat.  Inv.  Animals,"  p.  26,  and  "  Ency. 
Brit.,"  9th  ed.,  article — "  Biology  "),  it  embraces  cecology, 
which  Prof.  Semper  entitles  Universal  Physiology,  or  the 
Physiology  of  Organisms  ;  Dr.  Mivart  finds  (*'  The  Cat," 
P«  389)  that  phylogeny  **  may,  by  a  remote  analogy,  be 
termed  '  the  physiology  of  the  species '  "  ;  finally,  in  Prof. 
Haeckel's  table,  it  includes  ih^ physiology  of  "soul-life"  and 
of  imagination,  while  chorology  is  embraced  by  the  *^ Physio- 
logy of  Relation.  In  the  table  in  the  "  Generelle  Morpho- 
logic," the  physiology  of  relation  (internal)  is  classed  with 
what  Prof.  Haeckel  now  terms  '*  Perilogy,"  while  the 
physiology  of  nutrition  and  generation  are  classed  together. 
In  the  new  table,  though  Perilogy  alone  constitutes  the 
physiology  of  relation,  the  physiology  of  sustentation  and 
generation  are  still  classed  together,  and  only  secondarily 
associated  with  the  physiology  of  the  animal  funcStions.  Dr. 
Mivart  adopts  this  arrangement  ("  The  Cat,"  p.  386)  j  in 
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'*  The  Crayfish  "  ;  reprodudlion  and  the  physiology  of  the 
animal  funftions  share  the  same  chapter.  "Splanchnology  " 
is  the  name  applied  to  the  study  of  the  structure  and  functions 
of  the  organs  of  sustentation  and  generation  ;  neurology  to 
the  nervous  system  ;  in  Table  xxvi.  of  **  The  Evolution  of 
Man/'  the  muscular  and  skeletal  system  are  classified 
together,  though  no  designation,  so  far  as  I  am  aware, 
embraces  the  study  of  osteology  and  myology,  nor  unites 
them  to  splanchnology,  thus  bringing  the  intermediate 
position  of  neurology  between  these  departments  and 
*'  Psychology  "  into  perspicuity. 

Prof.  Haeckel  divides  Biology  into  Zoology,  Botany,  and 
Protistics ;  therefore,  when  the  ownership  of  a  particular 
organism  is  a  matter  of  contention  between  the  zoologist 
and  botanist,  the  creature  remains  a  Protist  until  the  fiudtua- 
tions  of  taxonomical  diagnostics  afford  an  opportunity  to 
relegate  it  to  the  custody  of  one  or  other  of  these  investi- 
gators. By  a  somewhat  analogous  procedure,  neurology, 
together  with  the  study  of  the  various  subtle  forces  pervading 
organisms  above  specified,  together  with  those  of  phreno- 
logists and  spiritualists,  with  any  others  which  may  be 
discovered,  re-discovered,  or  invented,  may  be  considered  as 
occupying  an  intermediate  position  between  the  study  of  all 
body  fund\ions,  save  those  of  nerve  on  the  one  hand,  and  the 
study  of  intelligence  on  the  other  hand.  Psychology  overlaps, 
though,  as  Dr.  Mivart  insists,  more  striftly  includes  these 
studies.  Nevertheless,  for  convenience  sake,  the  entire 
work  performed  by  an  animal  or  plant,  may  be  termed — as  a 
briefer  form  of  **  Psychology  in  its  wide  sense  " — "  Ergology." 

It  is  surprising  to  see  "  Anatomy  "  honoured  in  the  table 
when  one  reflefts  upon  Prof.  Haeckel's  remarks  on  the 
assumption  of  "  zootomy"  being  anything  other  than  a  pure 
art ;  it  happens  the  two  words  labour  under  a  precisely 
equivalent  etymological  disqualification.  It  is  under  this 
subdivision  that  there  occur  four  words  foreign  to  the  works 
so  often  quoted  in  this  article.  One  of  the  four  is  defined  in 
Gef^enbaur  ;  another  one  in  Macalisier,  here  possessing  a 
different  signification ;  one  is  misprinted  '*  Cosmology,"  to 
the  consternation  of  anyone  not  familiar  with  the  proper 
word  ;  one,  "  Blastology,"  is,  I  believe,  the  equivalent  of  the 
"  Prosopology  "  of  the  table  in  the  "Generelle  Morphologic," 
and  already  pre-occupied  for  the  study  of  the  countenance ; 
the  definition  of  one  subdivision  is  almost  that  of  its  parent 
— Anatomy  being  study  of  body-strudture,  and  Tedtology, 
study  of  strudlure.  None  of  the  four  are  given  in  the  index, 
and  not  one  of  them  explained  or  mentioned  in  the  Address 
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to  which  the  Table  is  appended.  Two  secondary  sub- 
divisions occurring  in  the  Table  of  the  "  Generelle  Morpho- 
logic "  are  absent  from  their  corresponding  places  here, 
while  under  Anatomy  is  placed,  in  brackets,  "  Comparative 
Anatomy."  Prof.  Haeckel's  second  subdivision  of  Morpho- 
logy is  of  a  kindred  nature  :  ontogeny  is  defined  as  "  history 
of  embryo,"  a  delusion  long  ago  dispelled  by  Prof.  Haeckel 
himself ;  metamorphosis  (larval)  is  written  instead  of 
"  Schadonology  "  ;  "  Metamorphology,"  a  term  as  unsuit- 
able as  "  Promorphology,"  and  occurring  in  the  table  in  the 
*'  Generelle  Morphologic,"  is  here  ignored,  while  "  Anaplas- 
tology,"  "  Metaplastology,"  and  "  Cataplastology  "  (defined 
"  Gen.  Morph.,"  band  ii.,  s.22),  are  likewise  excluded  ;  lastly, 
under  Phylogeny  are  bracketted  the*  three  words, — Palaeon- 
tology, Genealogy,  and  Classification. 

We  pass,  without  reluftance,  to  "The  Crayfish,"  to 
analyse  the  morphological  chapters  therein.  '*  The  Cray- 
fish "  is,  **  in  a  sense,  a  house,  with  a  great  variety  of  rooms 
and  ofl&ces  "  (p.  139).  "That  which  architefture,  as  an  art 
conversant  with  pure  form,  is  to  buildings,  Morphology,  as  a 
science  conversant  with  pure  form,  is  to  animals  and  plants  " 
(p.  140).  "  The  entire  body  of  the  animal,  when  reduced  to 
its  simplest  morphological  expression,  may  be  represented 
as  a  cylinder,  closed  at  each  end,  except  so  far  as  it  is  per- 
forated by  the  alimentary  apertures."  A  metamere  is 
described,  and  remarks  made  with  a  view  to  exposing  the 
teleological  blush  of  serial  homology  (pp.  149,  174).  Histo- 
logy is  treated,  and  also  embryology ;  in  fine,  the  animal  is 
studied  simply  as  if  it  were  the  work  of  an  architeft  and  his 
builder,  the  analogy  being  complete.  We  have  cells  and 
calcareous  salts ;  we  have  the  bricks  and  tiles  ;  we  have  the 
organs,  so  the  rooms ;  the  antimeres,  as  exhibited  in  sym- 
metrical houses ;  the  metameres,  as  better  illustrated  by  a 
row  of  houses ;  finally,  we  have  the  stereometry  of  organisms 
{vide  "  Gen.  Morph.,"  band  i.,  Buch  iv.,  Tafeln.  i.,  ii.),  so 
we  have  the  style  and  plan  of  the  house.  Prof.  Huxley 
treats  these  topics  apart  from  Comparative  Morphology. 
This  essentially  architectural  morphology^  therefore,  may 
appropriately  be  designated  "  Tedlology."  "  Antimero- 
logy  "  and  "  Metamerology  "  (Table,  "  Gen.  Morph.")  link 
Promorphology  (stereometry  of  organisms)  to  "  Merologie  " 
(study  of  parts,  Bd.  i.,  s.  25  and  s.  29),  this  being  an  ex- 
tremely valuable  word. 

Prof.  Haeckel's  elevation  of  ontogeny  to  the  post  of  sole 
companion  of  phylogeny  (in  theory,  though  not  in  pradlice) 
is  paralleled  by  Prof.  Huxley's  esteem  for  palaeontology, — 
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'*  the  only  perfedlly  safe  foundation  for  the  doftrine  of 
Evolution"  C'Anat.  Inv.  Animals,"  p.  41).  Those  who 
wish  to  perceive  the  consequences  of  this  belief  may  peruse 
the  last  sedtion  of  the  chapter  on  Comparative  Morphology 
in  "  The  Crayfish,"  and  the  chapter  on  Taxonomy  in  the 
*'  Anatomy  of  Invertebrated  Animals."  In  the  latter,  after 
using  such  phrases  as  '^  the  closest  affinities,"  ''  specially 
modified  anenterous  NematoscolisceSy**  "  no  annedlent 
forms  between,"  "  natural  to  suppose  that  the  first  process 
preceded  the  second  in  order  of  evolution,"  Prof.  Huxley 
writes :  "  It  is  very  important  to  remark  that  these  morpho- 
logical generalisations,  so  far  as  they  are  corredlly  made, 
are  simple  statements  of  fadl,  and  have  nothing  to  do  with 
any  speculations  respecting  the  manner  in  which  the  inverte- 
brated animals  with  which  we  are  acquainted  have  come 
into  existence.  They  will  remain  true,  so  far  as  they  are 
true  at  all,  even  if  it  should  be  proved  that  every  animal 
species  has  come  into  existence  by  itself  and  without  refer- 
ence to  any  other."  Similarly,  in  "The  Crayfish,"  we  read 
of  *'  degrees  of  affinity"  and  of  "  morphologically  related," 
and  are  then  told  that  '*  no  amount  of  purely  morphological 
evidence  can  suffice  to  prove  that  the  forms  of  life  have  come 
into  existence  in  one  way  rather  than  another."  No ;  nor 
any  amount  of  chorological  evidence ;  nor  if  Prof.  E.  D. 
Cope  lives  to  describe  billions  of  fossils  ;  nor  if  pigs  begin  to 
fiy,  and  fishes  forsake  the  sea,  and  every  ape  in  the  world 
invent  a  razor,  shave,  and  serenade  his  mistress,  will  phylo- 
geny  (pre-historic)  be  proved.  It  may  be  very  interesting  to 
construdl  Taxonomies  in  the  form  of  a  Tree,  to  discourse  on 
affinities  and  degenerated  forms,  and  then  to  declare,  **  Oh| 
this  means  nothing ;  it  is  simply  a  mode  of  stating  the  truths 
of  anatomy  and  embryology  ;  wait  till  certain  requisite  fossils 
are  discovered  in  certain  strata,  and  then  it  will  become  a 
*  phylogeny ',"  but  of  the  two  evils  I  prefer  dogmatism.  Let 
an  eternal  barrier  be  placed  between  the  two  species  of 
Taxonomy— *' Phylogeny "  and  "  Phylotedly."  There  is 
nothing  derisive  in  this  latter  word  ;  it  simply  expresses  the 
phyloteftist's  adherence  to  the  architect  theory. 

If  the  comments  made  in  this  article  are  unimpeachable, 
there  are  five  primary  provinces  of  Zoology  (not  given  in 
any  particular  order  below  : — (Ecology y  or  the  study  of  the 
environment  of  an  animal ;  Ergology,  or  the  study  of  the 
work  performed  by  an  animal ;  Chorology,  or  the  study  of 
the  distribution  of  animals ;  Teciology,  or  the  study  of  the 
materials  of  which  an  animal  is  built,  and  of  the  plan  upon 
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which  it  is  built ;  Taxonomy,^  or  the  study  of  an  animal's 
"  place  in  Nature,"  which  Taxonomy  may  be  either  "  PAy- 
logeny  "  or  "  Phylotecty.*' 

In  separating  (Ecology  from  Chorology,  Prof.  Huxley  has 
been  followed  ;  in  divorcing  it  from  Physiology,  Dr.  Mivart ; 
in  dividing  Ergology  into  three  instead  of  two  sub-provinces, 
justification  is  sought  by  referring  to  a  more  or  less  parallel 
classification  of  the  departments  of  Biology  by  Professor 
Haeckel,  namely,  into  Zoology,  Protistics,  and  Botany,  the 
sub-provinces  of  Ergology  being — (i.)  Physiology  minus 
Neurology ;  (ii.)  Psychology ;  (iii.)  **  Nousology  "  (?).t  In 
deference  to  etymology  and  convenience,  Tedlology  has  been 
extended  so  as  to  embrace  Promorphology,  or  the  Stereo- 
metry of  organisms  :  the  word  "  Phylotecty  '*  has  been  in- 
vented in  antithesis  to  **  Phylogeny,"  thus  bestowing  a 
prestige  on  the  speculations  of  a  school  of  teleologists  whose 
consciousness  of  their  philosophical  and  numerical  jeopardy 
will  not  allow  them  to  fail  to  appreciate  the  compliment. 
One  point  alone  remains  to  be  contested. 

The  last  chapter  of  **  The  Cat'*  is  devoted  to  a  considera- 
tion of  the  "  pedigree  and  origin"  of  that  animal.  Phylogeny 
concerns  the  former,  no  special  designation  is  given  to  the 
study  of  the  origin.  The  treatment  of  this  latter  commences 
thus : — **  This  second  question  refers,  as  before  said,  to  the 
probable  causes  which  have  determined  that  process  of  evo- 
lution which  has,  in  faft,  taken  place."  No  doubt  this  pro- 
cedure is  in  accordance  with  Professor  Haeckel's  views. 
Professor  Huxley  has  borrowed  from  the  physicians  the 
word  "  (Etiology,"  and  this  "  cetiology"  is  no  insignificant 
department  of  occasional  value,  but  is  one  of  the  four  pri- 
mary provinces  of  the  science.     In  the  **  Anatomy  of  Inver- 

*  *'  Taxonomy  "  would  be  better  restrided  to  the  sl^uslI  tables  of  classifi- 
cation, save  that  we  have  no  designation  for  the  aggregate  study  of  Compara- 
tive Merology,  Embryology,  &c, 

t  9ov^i  contra^ion  of  9ooq,  talent,  disposition ;  "  960^  is  sometimes  used 
by  Plato  for  the  excercise  of  reason"  (Pickering,  and  Dunbar — Lexicons); 

a9&fU7r6J9  yoo{,    the    mood  or   temper  of  men  (Liddell  and  Scott,  abridged, 

1852);  woo^a^i?,  weak  in  mind,  insane.  Nous, — "This  Greek  word  has 
become  thoroughly  naturalised"  (T.  Lewis  O.  Davies,  **Suppl.  English 
Glossary ").    Given  in  *•  Imperial  Dictionary,"  1882.     It  occurs  in  •*  Peter 

Pindar,  in  the  *•  Ingoldsby  Legends,"  and  in  Hood's  "  Fairy  Tale  " :  wf?i 

as  reason  (the  faculty),  universally  used ;  »oi}0'K,  also  a  definition  (C.  D. 
Younge,  **  Eng.-Gk.  Lex.,"  1874).  "  The  sum  total  of  the  mental  adtion  of  a 
rational  animal  may  be  called  its  noesis  "  (St.  George  Mivart,  **  The  Cat,"  p. 
386).  Noesis  is  given  in  Mayne  as  iTiQiudxtig  perception.  Thus  both  nous  and 
noesis  are  borrowed  without  modification  from  the  Greek,  but  the  former  is  as 
familiar  to  the  populace  as  is  the  study  of  Comparative  anecdotal  Psychology 
itself. 
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tebrated  Animals"  under  this  sedlion  the  topic  of  abiogenesis 
is  discussed,  three  causes  of  variation  specified,  and  phyto- 
geny is  defined.  In  "  The  Crayfish"  under  this  heading, 
the  creation  and  abiogenesis  (of  crayfishes)  are  discussed,  or 
rather  dismissed ;  also  diffusion,  changes  in  physical  geo- 
graphy, distributional  difficulties,  fossil  Astacomorpha,  and 
the  genealogy  of- crayfishes.  In  the  article  '*  Biology"  in 
the  "  Encyclopaedia  Brittanica,"  also  in  the  **  Anatomy  of 
Invertebrated  Animals  (p.  35),  reference  is  made  to  **  the 
attempt  to  found  this  branch  of  science  made  in  the  **  Origin 
of  Species."  Many  people  will  suppose  that  any  further 
critical  comment  upon  a  word  boasting  so  celebrated  a 
patronage  must  be  impertinent.  Nevertheless,  to  test 
whether  or  no  Professor  Huxley  is  or  is  not  exaggerating 
the  scope  of  cetiology,  as  indicated  in  the  **  Origin  of  Spe- 
cies," cannot  be  deemed  superfluous.  The  account  which 
Mr.  Darwin  gave  of  the  origin  of  species  reminds  one  of  that 
given  by  Moses,  the  chief  difference  lying  in  this :  that  while 
in  the  writings  of  the  latter  on  creation  we  have  an  abrupt 
and  discernible  transition  from  the  Elohistic  to  the  Jeovistic 
document*,  no  such  harmonious  leap  is  manifest  in  the 
"  Origin  of  Species."  Mr,  Darwin  detedled  this,  and  accord- 
ingly declared  that  ''this  whole  volume  is  one  long  argu- 
ment." Professor  Huxley  described  the  *'  Origin  of  Species" 
as  ''  a  mass  of  fadts  crushed  and  pounded  into  shape,  rather 
than  held  together  by  the  ordinary  medium  of  an  obvious 
logical  bond.  "But  Professor  Huxley  adds,  "  Due  attention 
will,  without  doubt,  discover  this  bond,  but  it  is  often  hard 
to  find"  C'  Lay  Sermons,"  p.  257).  The  "  Origin  of  Spe- 
cies" is  an  cetiology  indeed.  The  sub-divisions  of  that 
department  are  blended  in  the  most  inextricable  confusion, 
and  with  equal  discrimmations  and  modesty  the  doctrines 
of  "  descent  with  modification"  and  of  "  natural  seleftion" 
are  labelled  "  my"  theory  and  *'  our"  theory  (pp.  291,  308, 
310,  312,  344,  351,  359>  362,  375,  379).  At  other  times  we 
hear,  with  more  propriety  and  equal  indiscrimination,  of 
"the"  theory  and  "this"  theory  (pp.  265,  279,  286,  289,313, 
409,  429).  Here  choice  is  offered  between  the  theories  of 
creation  and  of  natural  seleftion  {vide  esp.,  p.  383) ;  there 
between  creation  and  descent.  Criticism  on  the  "  Origin  of 
Species,"  that  is  to  say  the  body  of  the  work,  must  be  re- 
garded as  fundamentally  distindl  from  complaints  about  the 
title.    The  "  Origin  of  Species"  is  a  legitimate  term  com- 

*  Genesis :  Its  Authorship  and  Authenticity.  By  Charles  Bradlaugh. 
Part  I.  Third  Edition.  International  Library  of  Science  and  Freethought 
(vol.  iv.),  1882.    Vide  pp.  g-ii ;  93-95  ;  323>328. 
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prehensible  to  anyone  who  will  take  the  trouble  to  recognise 
that  it  mtSLUsthe  furtherance  of  variations,  and  not  their  ort^w. 
**  Natural  selecSlion"  is  "justly  and  properly  to  be  termed" 
thus  {vide  **  Lessons  from  Nature  ;*'  by  St.  George  Mivart, 
Ph.D.,  F.R.S.,  &c. ;  London,  1876,  p.  290),  if  one  can  only 
grasp  the  conception  that  it  is  but  a  synonym  for  the  *'  sur- 
vival of  the  fittest"  in  the  "  struggle  "  for  existence  ;  but  does 
history  since  1859  tend  to  show  that  that  is  such  an  easy 
task  ?  While  even  the  "  struggle"  receives  a  little  counten- 
ance if  one  will  but  promise  to  remember  that  it  is  used  in 
"  a  large  sense,"  "  metaphorical  sense,"  "a  far-fetched  sense," 
and  **  in  these  several  senses,"  "  for  convenience'  sake"  (sic) 
{vide  **  Origin  of  Species,"  p.  50),  but  there  is  much  virtue 
in  an  **  if."  But  the  applauder  of  Charles  Darwin  may 
attempt  to  demonstrate  this  to  be  a  parade  of  cavilling  by 
reminding  us  of  the  need  of  economy  of  space  so  often  in- 
sisted upon  in  the  **  Origin  of  Species."  He  may  plead  that 
whenever  Mr.  Darwin  speaks  of  "the  theory  of  descent  with 
modification,"  it  is  only  from  "  sheer  want  of  room"  that  he 
does  not  in  every  instance  append  the  words"  through  varia- 
tion and  natural  selection,"  as  he  does  on  pp.  313  and  404, 
and  the  applauder's  position  will  be  unassailable,  for  until 
Mr.  Darwin's  life  and  correspondence  are  published  it  is 
superfluous  to  attempt  to  decide  whether  we  have  to  deal 
with  a  hypocrite  or  a  simpleton. 

Until  a  week  or  two  ago  I  intended  to  here  expose  a  few 
of  the  self-stultifications  which  the  applauders  of  Mr.  Darwin 
are  so  prone  to  exhibit,  to  comment,  for  instance,  on  the 
alleged  courtesy  to  opponents,  and  justice  to  Mr.  Alfred 
Russel  Wallace,  forsooth ;  but  it  occurred  to  me  that  the 
first-fruits  of  oetiology  need  no  supplementary  exposures. 
Let  us  therefore  examine  how  far  phylogeny  and  other 
divisions  of  "  oetiology  "  harmonise  together.  Passing  over 
Mr.  Darwin's  speculations  on  Abiogenesis,  let  us  assume 
that,  from  the  pedagogic  stand-point  at  any  rate,  Phylogeny 
has  priority  to  the  other  branches  of  "  oetiology  " ;  granted 
this,  it  is  accordingly  desirable  to  have  one  or  two  tolerably 
"  dogmatic  "  genealogical  trees.  A  Professor  of  Biology 
has  recently  made  Mr.  Darwin's  death  the  occasion  to  repeat 
his  conviftiion  that  Prof.  Haeckel's  phylogenies  are  too 
positive.  His  remarks  are  immediately  succeeded,  in  the 
same  paragraph,  by  a  sentence  containing  the  words 
"  Darwin's  decisions  so  weighty."  It  is  not  stated  that  the 
latter  expressed  the  opinion  that  Prof.  Haeckel  had  "thus 
boldly  made  a  great  beginning  "  ;  that  "  he  who  wishes  to 
see  what   ingenuity  and  knowledge  can  effeft,  may  consult 
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Prof.  Haeckel's  works "  ;  that,  *'  as  we  have  no  written 
pedigrees,  we  are  forced  to  trace  community  of  descent  by 
resemblances  of  any  kind.  Therefore  we  choose,  &c.  "  ;  that 
it  is  "  almost  impossible  "  to  study  phylogeny  without  **  the 
aid  of  a  genealogical  tree "  ;  and  that  Prof.  Haeckel  tri- 
umphantly cited  Mr.  Darwin's  agreement  with  **  the  general 
outline  of  the  genealogical  tree,"  as  given  by  himself 
("  Origin  of  Species,"  p.  381 ;  "  Descent  of  Man,"  p.  158  ; 
"  Origin  of  Species,"  p.  372  and  p.  379  ;  "  Evolution  of 
Man,"  vol.  i.,  pp.  103,  104).  Consequently,  for  the  benefit 
of  those  who  approve  of  uniting  phylogeny  to  the  "  cetiolo- 
gical "  portions  of  oecology  and  psychology,  I  will  construft 
the  phylogeny  of  the  Chordaia  from  Mr.  Darwin's  chapter  on 
Affinities  and  Genealogy.  Indeed, it  is  "almost  impossible" 
to  avoid  so  doing;  therefore, z;/rftf  "Descent  of  Man,"  second 
edition,  revised  and  augmented  ;  preface  dated  September, 
1874. 

Birds  Placentatsu 

(Ostrich  tribe)  | 

and  Archaeopteryx.  Implacentata. 

Dinosaurians.        Monotremata. 

\      /N 

Amphibians— ?~(Ichthyo8aurians.)   Reptiles 

\       \ 

Lepidosir«n.  Ganoids  (Fishes). 

\  / 

Amphioxus. 
Ascidians. 

In  fine,  therefore,  there  seems  reason  to  adhere  to  the 
method  of  Dr.  Mivart  in  respe<5t  to  the  isolation  of  Phylo- 
geny; oetiology  being  a  science— ;"  wheels  within  wheels," 
fit  first-fruits  of  a  book  comparable  to  a** cogwheel"  striving 
to  articulate  with  a  fellow  wheel  of  smooth  circumference. 
Of  course  the  theory  of  natural  selection  is  not  affedted  by 
any  considerations  as  to  the  knavery  or  naivete  of  one  of  its 
propounders,  or  the  self-stultifications  of  his  applauders. 
Discussion  on  the  latter  may  be,  perhaps,  outside  the  sphere 
of  a  Journal  of  Science,  while  the  maturity  or  puerility  of 
natural  and  sexual  seledlion  affedt  not  even  remotely  the 
nomenclature,  propriety,  or  the  reverse,  of  the  provinces  of 
Zoology: — Ergology,  Tectology,  Taxonomy  (provisionally), 
Chorology,  and  (Ecology. 
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VII.    NOTES    ON    THE    MIAS. 
By    W.    DE    Crespigny,    of    Sarawak. 

AILED  men  are  even  to  this  day  occasionally  men- 
tioned in  your  Journal  and  considered  to  be  (if  found) 
a  missing  link  between  men  and  monkeys,  the  fadt 
being  lost  sight  of  that  the  ape  is  a  link  between  those  two 
animals,  and  that  the  link  sought  should  have  no  tail.* 

While  upon  the  subjeft  of  apes  a  few  remarks  on  the 
mias  (pr.  maias),  or  orang  utan,  may  be  permitted.  During 
my  twenty-six  years  of  life  in  the  Malay  Archipelago  I  have 
had  many  opportunities  of  studying  them,  although  I  have 
met  with  only  one  species.  They  live  in  the  forest,  among 
the  branches  of  the  trees,  and  very  seldom  come  to  earth. 
I  have  never  seen  one  on  earth  alive  and  free,  and  believe 
they  only  come  down  when  progress  aloft  is  impraAicable, 
owing  to  the  distance  between  the  branches  of  neighbouring 
trees  happening  to  be  too  great ;  and  this  in  the  forests  of 
Borneo  is  very  seldom  the  case,  for  the  trees  grow  as  close 
as  Nature  will  allow  them  to.  They  live  on  fruit.  They 
form  families  of  male,  female,  and  infant ;  and  I  have  seen 
not  only  one  infant,  but  also  that  of  the  previous  year  in- 
cluded in  the  group.  They  make  nests  in  the  fork  of  the 
tree,  or  in  the  fork  of  a  branch  of  it,  of  transverse  pieces  of 
stick,  but  they  do  not  thatch  them,  as  some  suppose,  although 
they  do  bestrew  the  interior  with  leaves.  The  female  and 
infant  sleep  in  this  nest,  the  male  higher  up.  The  nests  are 
occupied  only  for  a  few  days ;  that  is,  until  the  fruit  in  the 
immediate  neighbourhood  is  consumed,  when  they  move  on. 
The  arms  of  the  orang  utan  (men  of  the  forest,  if  both 
words  are  considered  as  substantives ;  wild  men,  if  utan  is 
used  as  an  adjeftive,  which  it  seldom  is)  being  very  much 
longer  than  its  legs,  it  trusts  mostly  to  them  for  its  powers 
of  locomotion ;  and  I  need  scarcely  add  to  what  has  gone 
before  that  the  pifture  of  a  maias  (or  its  skeleton)  as  repre- 
sented in  the  Natural  History  portion  of  the  "  English 
Cyclopaedia,**  where  the  animal  is  represented  to  be  walking 
upright  on  its  feet  with  the  aid  of  a  staff  in  its  hand,  is  mis- 
leading.    I  have  read  that  once  when  a  maias  was  killed, 

*  We  have  repeatedly  pointed  out  that  the  anthropoid  apes  are  as  tailless  as 
man.  The  instances  of  tailed  human  beingfl  we  regard  merely  as  reversions. 
—Ed, 

2  A4 


348  Notes  on  the  Mtas.  fjune, 

which  was  destitute  of  thumb-nails,  it  was  considered  as 
belonging  to  another  species.  This  is  not  so,  but  the  thumb- 
nails become  obliterated  as  the  animal  increases  in  age, 
owing  to  its  continual  travels  through  the  forest,  and  the 
constant  use  they  are  put  to  in  tearing  open  obdurate,  be- 
cause unripe,  fruit.  I  have  seen  many  men  in  Borneo  whose 
nails,  in  consequence  of  life  and  work  in  the  forest, — such  as 
searching  for  gutta,  ratans,  and  edible  nests, — have  become 
almost  obliterated. 

The  pouch  or  drum  under  the  chin  is,  I  take  it,  not  a 
drum,  but  really  a  pouch,  or,  as  the  sailors  call  a  similar 
process  in  monkeys,  a  "  panam  bag,"  or  receptacle  for 
storage  of  food  not  required  for  immediate  use.  True  I  have 
never  found  food  in  this  pouch,  but,  on  the  other  hand,  I 
have  never  heard  the  maias  roar.  While  it  happens  that  the 
maias  has  really  no  outward  nose  at  all,  only  noses  for  nos- 
trils, the  exquisite  shape  of  the  ear — which  we  justly  consi- 
der unsightly  and  useless  as  regards  ourselves — really  attradls 
the  attention  as  an  objeft  of  beauty.  The  large  males,  al- 
though weighing  twice  as  much  as  a  full-grown  man,  have 
no  larger  genitals  than  a  human  child  of  tender  age. 

The  largest  maias  I  have  killed  measured  8  feet  10  inches 
in  the  stretch,  being  12  inches  longer  than  Mr.  Wallace's 
largest.  This  monster  was  in  the  prime  of  life,  having  his 
teeth  and  nails  unimpaired.  The  breadth  of  his  face,  in- 
cluding callosities,  was  13  inches.  I  sent  the  skin  and 
skeleton  to  Mr.  Higgins,  of  Bloomsbury  Street. 

The  infant  maias,  when  taken,  at  once  accommodates 
itself  to  circumstances,  showing  no  fear  of  its  captor,  but 
looking  to  him  quite  naturally  as  its  protedlor  and  feeder. 
If  cold  it  will  at  once  use  a  handkerchief,  or  even  a  piece  of 
newspaper,  as  a  cloak. 

In  the  "  Life  of  Apollonius  "  we  read  that  in  the  distant 
East  there  is  a  country  where  pepper  was  cultivated,  and  the 
farmer  employed  apes  to  cultivate  the  vines.  Now  pepper 
has  been  from  the  most  ancient  times  cultivated  in  Sumatra 
and  Borneo,  and  the  maias  is  found  in  each  of  these  coun- 
tries. The  same  work,  however,  makes  mention  of  an 
exceedingly  high  mountain.  Although  we  have  Mount 
Ophir  in  Sumatra,  it  is  not  very  remarkable,  as  it  is  appa- 
rently only  the  highest  part  of  a  long  range.  But  in  Borneo 
we  have  Kinabalu,  much  higher  than  Ophir,  and,  from  the 
sea,  apparently  a  detached  mountain,  and  so  more  likely  to 
gain  notice  as  a  high  mountain.  This  Kinabalu  is  no  doubt 
the  mountain  said  to  have  been  in  the  fortunate  island  to 
which  the  Chinese  Emperors  Che  Hwang-Ze  (which  I  take 
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to  mean  the  Junior  Lord  of  All  Things)  and  afterwards  Woo, 
who  flourished  about  one  hundred  years  before  our  era,  sent 
expeditions  in  search  of  the  Water  of  Life  (see  "  Taonism,** 
p.  238).     And  Kinabalu  means  simply  the  Chinese  Widow. 

Now  I  made  enquiries  of  people,  Muruts  and  Dusuns, 
who  had  domesticated  the  maias,  and  they  said  they  had  edu- 
cated them  so  far  as  that  they  followed  their  masters  to  their 
daily  labour  at  their  farms,  but  never  could  be  got  to  work. 
The  most  that  was  ever  got  from  them  in  return  for  their 
food  was  that  one,  more  intelligent  than  the  many,  had  been 
taught  to  bring  fire  for  his  master's  cigarette  when  requested 
to  do  so. 

I  should  like  to  be  able  to  inform  you  as  to  the  period  of 
gestation  of  the  maias,  and  other  points  of  its  economy,  but 
am  not  able  to  do  this. 

Note  here  :  —I  read  a  remark  in  your  Journal  that,  not- 
withstanding (!)  the  fadt  that  maias  are  not  Carnivora,  they 
have  well-developed  eye-teeth.  The  writer  did  not  consider 
how  useful  these  teeth  are  to  the  animal  in  tearing  off  the 
thick  and  rigid  rinds  of  most  of  the  forest  fruit. 

Note  again  : — One  of  your  correspondents  observes,  as  it 
appears  in  an  extradl  quoted,  that  to  the  Dyaks  of  Borneo 
the  maias  is  simply  the  orang  utan,  or  *'  man  of  the  woods." 
As  a  matter  of  fadl,  however,  the  Dyaks  call  the  maias 
nothing  else  but  "  maias."  In  the  north  the  Muruts  call 
him  "  Kagui,"  and  the  Dusuns  *'  Kaigiu."  The  only  people 
in  Borneo  whom  I  know  to  call  him  *'  orang  utan  "  are  a 
single  family  of  Arabs  in  the  north,  and  very  likely  they  got 
the  name  from  the  English  settlers  at  Balambangan,  at  the 
close  of  the  last  century. 
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Physiological  Cruelty  or  Fact  v.  Fancy:  An  Enquiry  into  the 
Vivisection    Question.      By    Philanthropos.       London : 

Tinsley  Brothers. 

First  Notice. 
Bestiarianism,  like  certain  other  parasites,  is  exceedingly  tena- 
cious of  life,  and  is  in  no  haste  to  quit  its  congenial  home  in  cer- 
tain human  heads.  Hence  the  work  before  us  can  in  no  wise  be 
regarded  as  superfluous.  On  the  contrary,  from  the  moderation 
of  its  views  and  of  its  language,  from  the  more  than  candour 
which  it  displays  to  opponents,  and  from  the  novel  starting-point 
which  it  takes,  it  will  be  of  great  service  in  quarters  where  a 
sterner  and  more  uncompromising  advocacy  of  the  rights  of 
science  might  not  find  listeners.  Our  own  opinion  has  repeatedly 
been  expressed  in  the  "  Journal  of  Science  :"  it  is  that  the  "  Vivi- 
sedlion  Question'*  is  utterly  illegitimate  unless  raised  by  such 
persons  only  as  refrain  from  infli(5ling  pain  and  death  upon 
animals  for  any  purpose  whatever.  Such  persons  might,  from 
their  own  point  of  view,  consistently  denounce  physiological 
experimentation.  But  nature  would  effecftually  dispose  at  once 
of  their  arguments  by  **  improving  them  off  the   face  of  the 

earth." 

Our  author,  it  will  be  found,  calmly  and  quietly,  but  not  the 

less  cogently,  exposes  much  of  those  exaggerations  and  misre- 
presentations which  form  the  very  staple  of  the  so-called  "  anti- 
vivisedlion"  movement.  By  means  of  such  misstatements  widely 
and  industriously  circulated,  a  strong  prejudice  against  physio- 
logical research  has  been  created,  and  many  well-meaning  men, 
and  still  more  women,  have  been  led  astray.  To  remove  the 
impression  thus  produced  must  be  a  work  of  time.  Agitators 
of  all  grades  well  know  that  a  falsehood  may  be  conveyed  in  a 
few  words,  whilst  its  exposal  demands  considerable  space.  To 
this  circumstance  they  owe  their  very  existence. 

<*  Philanthropos"  at  the  very  outset  raises  the  question,  **  what 
is  pain  ?"  As  a  matter  of  facfl  we  know  nothing  about  any  pain 
except  what  we  have  ourselves  suffered.  We  infer  that  other 
men  feel  approximately  as  do  we.  But  even  here  there  is  great 
uncertainty.  It  may  be  considered  decided  that  most  savage 
races,  e,g.y  the  Red  Indians  of  the  western  hemisphere,  feel  very 
much  less  than  do  we.  When  we  come  to  the  lower  animals, 
our  knowledge  is  very  much  more  vague.  We  have  so-called 
«<  signs  of  pain,"  that  is,  the  starts,  jerks,  and  struggles  which 
wounded  animals  exhibit.     But  before  jumping  to  the  conclusion 
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that  these  movements  are  a  proof  of  pain  and  of  consciousness, 
we  must  consider  that  such  *'  signs  of  pain"  can  be  produced  not 
only  after  accidents,  which  place  a  limb  out  of  connedlion  with 
the  nervous  centres,  but  even  after  death.  What,  then,  can  they 
prove  ?  Our  author  cites  the  following  portion  of  the  evidence 
of  Dr.  Anthony  before  the  Royal  Commission  on  vivisecflion 
(Question  2,484) : — **  A  horse  can  kick  after  he  is  dead.  A 
knacker,  after  he  has  cut  off  a  horse's  head,  will  pass  a  long  rod 
down  the  spinal  marrow  to  destroy  its  a<5livity ;  otherwise,  as 
s3on  as  he  began  to  skin  the  body  the  legs  would  kick  with  suffi- 
cient force  to  break  his  arm."  The  author  adds,  "  Such  a  mo- 
tion in  response  to  a  stimulation  is  called  in  scientific  language 
a  rea(5tion  ;  in  agitation ist  language,  *  a  spasm  of  agony.  *  " 
This  phrase  seems  to  have  been  invented  by  Miss  F.  P.  Cobbe, 
who  in  the  "  Fortnightly  Review"  for  January,  1882,  wrote : 
**  The  very  facfl  that  physiologists  sele(5t  petted  dogs  to  exhibit 
readlions  {anglice  spasms  of  agony)  under  their  operations, 
&c."  Without  seeking  why  two  Greek  works  should  be  given 
as  the  English  version  of  so  simple  a  term  as  "  reacflion,"  we 
would  ask  whether  Miss  Cobbe  is  really  ignorant  that  such  move- 
ments are  no  proof  of  pain  ?     If  so  she  is  no  very  safe  authority. 

Philanthropos  aptly  shows  that  Bestiarians  themselves,  in 
their  accentuated  protests  against  the  liability  of  cats  and  dogs 
to  physiological  experiment,  admit  that  different  animals  do 
not  feel  pain  equally,  the  more  highly  organised  being  more 
sensitive  than  the  lower.  How,  then,  can  they  maintain  that 
brutes  feel  just  as  we  do  ? 

He  shows  also  that  in  the  physical  sufferings  of  human  beings 
— adults  at  least — there  is  a  mental  fadlor  almost  entirely  want- 
ing in  animals.  This  something  is  ably  described  in  a  passage 
borrowed  from  Mr.  E.  Gurney  and  taken  from  the  "  Fortnightly 
Review"  of  December,  1881. 

We  read  that  "  dogs  kept  at  physiological  laboratories  for  the 
purpose  of  experiments  display  no  such  horror  of  the  operating- 
room  as  was  described  in  a  sensational  paragraph  which  was 
sent  the  round  of  the  papers  some  time  ago.  A  dog  released 
from  experiment  has  been  known  to  jump  up  upon  the  operating 
table  and  sit  there  to  inspect  a  companion  having  his  turn,  show- 
ing that  no  very  painful  impression  could  have  been  left  upon  his 
mind  by  whatever  he  had  undergone.  Dogs  with  gastric  fistulae 
enjoy  life  in  perfedl  health,  and  will  sit  up  or  lie  down  when  told 
to  have  different  substances  injecfled  or  extrac5led.  At  Professor 
Ludwig's  laboratory,  in  Leipzig,  the  dogs  used  as  subjedls  for 
many  such  experiments  are  neither  tied  nor  chloroformed,  but 
merely  patted  and  talked  to  while  the  process  is  going  on." 

**  Among  human  creatures  we  see  the  effedl  of  mental  develop- 
ment upon  the  sense  of  pain  very  clearly  in  the  case  of  children. 
An  infant  can  be  vaccinated  without  making  it  cry  if  its  mind  is 
kept  occupied  by  a  bit  of  sugar  held  before  it ;  and  it  will  undergo 
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even  much  more  pain  without  discomposure  if  well  amused. 
But  when  that  child  is  three  or  four  years  older,  he  will  under- 
stand that  something  is  going  to  be  done  to  him ;  he  will  be 
terrified  at  the  preparations  ;  neither  sugar  nor  anything  else  will 
divert  his  mind,  and  he  will  be  conscious  of  all  the  pain  given, 
and  probably  exaggerate  it  from  terror.  If  pain  can  thus  be  a 
secondary  thought  in  the  minds  of  infants  it  will  be  still  more  so 
in  those  of  animals. 

**  A  house-dog  met  with  an  accident  by  which  a  large  piece 
of  the  skin  and  flesh  above  the  eyebrow  was  cut  and  hung  loose 
over  the  eye.  His  master,  a  surgeon  (who  furnishes  the  anec- 
dote), determined  to  stitch  it.  Now,  it  is  well  known  that — the 
skin  being  extremely  sensitive — stitching  is  one  of  the  most 
painful  parts  even  of  serious  operations.  The  dog  was  taken 
into  a  shed,  muzzled,  and  the  cut  stitched  up.  All  the  time  that 
it  was  being  done  he  was  straining  and  struggling  to  get  away, 
though  never  whining  nor  crying.  The  instant  he  was  released 
he  dashed  into  a  corner  of  the  shed  and  seized  a  bone  which  he 
had  had  his  eye  upon,  and  which  had  possessed  his  soul  while 
he  had  been  undergoing  operation  without  anaesthetics. 

**  A  horse,  whose  leg  was  badly  broken,  was  sentenced  to  be 
shot ;  but  there  was  considerable  delay  before  the  execution 
could  take  place.  The  bones  were  completely  broken  through, 
so  that  the  leg  huijg  loose,  a  state  of  things  during  which  the 
least  motion  causes  a  human  patient  most  exquisite  agony. 
No  suffering  is  worse  than  that  from  a  broken  bone,  and  the  only 
way  to  prevent  its  becoming  intolerable  is  to  avoid  the  slighest 
jar  which  can  grate  the  fragments  against  each  other  or  the  sur- 
rounding flesh.  But  during  the  two  hours  between  its  injury 
and  its  death  this  horse  grazed  and  limped  about  to  graze,  carry- 
ing the  broken  limb  dangling." 

These  two  anecdotes,  we  learn,  are  vouched  for  by  eye- 
witnesses, and  we  earnestly  commend  them  to  the  consideration 
of  all  such  '' anti-vivisedlionists"  as  are  capable  of  dispassionate 
reasoning.  The  whole  of  this  second  chapter  of  the  work  before 
us  will  well  repay  attentive  study. 

The  third  chapter  deals  with  the  more  difficult  question, 
"  What  is  cuelty  ?'*  The  author's  reply  is,  "  the  wanton  or  ex- 
cessive infliction  of  pain.'*  To  this  definition  it  may  be  objedled 
that  according  to  the  foregoing  chapter  an  estimation  of  the  de- 
grees of  pain  is  exceedingly  difficult.  We  should  be  inclined  to 
call  the  infli(ftion  of  pain  and  death  cruel : 

a.  When  objedlless,  or  when  the  objedl  to  be  obtained  is  fri- 

volous. 

b.  When  the  inflidlor  feels  a  gratification  in  the  inflicftion. 

c.  When  the  objedl  can  be  obtained  in  some  other  manner 

without  such  inflidlion. 
Our  views  differ  here  from  those  of  Philanthropes  mainly  in 
that  his  defence  seems  merely  to  include  experiments  undertaken 
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from  a  medical  point  of  view.  There  are,  as  we  have  shown  on 
former  occasions,  many  physiological  investigations  urgently 
needed,  but  which  conceivably  may  never  have  any  diredl  bear- 
ing upon  the  methods  of  the  physician,  the  surgeon,  or  the  vete- 
rinarian. In  summing  up  this  sedlion  the  author  writes  : — *'  I 
cannot  expedl  that  the  fadls  and  arguments  of  the  foregoing 
chapters  will  convince  every  one.  When  all  has  been  explained 
and  argued  there  will  still  remain  irreconcileables  determined  to 
persist  in  their  war  against  scientific  experiments.  But  we  can 
now  see  clearly  what  this  war  amounts  to.  It  is  an  effort  to 
keep  many  animals  in  suffering  instead  of  few,  men  instead  of 
beasts,  the  more  sensitive  creature  instead  of  the  less  sensitive.*' 
To  which  we  add  that  it  is  an  effort,  and  in  many  cases  a  wilful, 
deliberate  attempt  to  keep  mankind  in  ignorance. 

We  now  come  to  a  discussion  of  that  phase  of  the  subje(5l 
which  has  elicited  from  Bestiarians  the  greatest  amount  of  per- 
versity and  wrong-headedness,  to  wit,  the  consideration  of  **Our 
Rights  over  Animals."  It  is  somewhat  strange  that  this  ques- 
tion should  first  be  prominently  raised  in  an  age  which  has 
recognised  the  struggle  for  existence  more  distindlly  than  has 
ever  been  done  before,  and  has  found  what  this  struggle  involves. 
Nature  seems  to  have  invested  every  organism  with  the  right  to 
destroy,  devour,  utilise  at  pleasure  any  other  organism  so  far  as 
it  is  able.  We  can  only  exist  by  exercising  this  right.  If  we 
become  too  weak,  or  too  fantastically  scrupulous,  we  sign  our 
own  racial  death-warrant.  The  author  writes  : — "  The  oppo- 
nents of  such  experiments  assert  that  they  are  wrong  in  them- 
selves, and  that,  therefore,  it  is  time  wasted  to  prove  that 
advantages  are  gained  by  them,  since  no  profit  can  justify  a  crime. 
I  most  unreservedly  admit  that  no  hygienic  gain  is  worth  a 
moral  loss,  and  that  the  health  of  one  man's  body  is  too  dearly 
purchased  by  the  disease  of  another  man's  soul." 

It  seems  to  us  that  this  admission  is  of  the  widest.  It  may 
strike  the  careful  inquirer  that  a  moral  code  which  involves 
hygienic  loss  to  the  community  is  not  improbably  tainted  with 
error.  Perhaps,  too,  it  might  be  added  that  grandmotherly  legis- 
lation should  allow  the  experimentalist  to  judge  for  himself  as  to 
the  effedls  of  his  researches  upon  his  soul. 

The  reasons  given  by  Bestiarians  why  physiological  experi- 
ments are  wrong  in  themselves  are  summed  up  by  the  author 
under  four  heads  : — First,  that  they  are  cruel ;  second,  that  the 
infiicflion  of  pain  hardens  and  demoralises  the  inflidlor ;  third, 
that  it  is  unjust  to  make  animals  suffer  for  our  good  ;  fourth,  that 
it  is  an  infringement  of  their  rights  which  we  have  no  authority 
to  make." 

The  first  of  these  contentions  the  author  dismisses,  like  our- 
selves, as  a  petitio  principii.  Such  experiments  are  not  cruel 
from  any  rational  definition  of  cruelty. 

The  second  consideration  holds  good  only  when  the  produ(5\ion 
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of  pain  is  the  purpose  of  the  inflidlor,  and  when  he  finds  plea- 
sure therein.  As  applied  to  physiological  investigations,  it  is 
simply  an  untruth,  as  we  are  able  to  assert  from  long  and  exten- 
sive observation.  Work  upon  animals,  conducfted  in  a  true 
scientific  spirit,  is  no  more  hardening  and  demoralising  than  is 
experimentation  upon  plants  or  minerals. 

As  to  the  third  position  of  the  enemy,  Philanthropos  profoundly 
remarks  that  it  merges  into  the  wider  question  of  vicarious  suffer- 
ing. "  Is  it  right  that  one  creature  should  suffer  for  the  good  of 
another  ?"  That  such  should  be  the  case  seems  to  be  "  one  of  the 
most  comprehensive  laws  of  the  sentient  world.'*  In  all  our 
ordinary  dealings  with  animals  we  **  constitute  ourselves  ad- 
ministrators of  this  law,  and  apply  it  to  them  for  our  own 
interests.'*  As  we  showed  ("Journal  of  Science,"  1876,  p.  318) 
and  as  Philanthropos  here  contends,  we  torment  and  immolate 
animals  without  scruple  for  our  convenience,  our  luxuries,  and 
our  pleasures.  It  is  only  when  pain  is  inflidled  in  the  pursuit  of 
knowledge  that  the  Bestiarian  conscience  is  exercised.  The 
fourth  contention — that  **  physiological  experimentation  is  a 
violation  of  the  rights  of  animals  which  we  have  no  authority  to 
commit,"  seems  due  to  one  of  the  bitterest  of  the  "  Anti-vivisec- 
tionist"  fraternity — the  editor  of  the  "  Spedlator."  This  argu- 
ment, which  after  all  is  a  mere  exaggerated  form  of  the  foregoing, 
is  not  merely  demolished  but  annihilated  by  the  principle  of  con- 
sistency. If  the  "  golden  rule" — ^which  fails  completely  if  we 
seek  to  apply  it  to  criminals — forbids  us  to  experiment  upon  ani- 
mals, no  less  does  it  forbid  us  to  hunt  them,  shoot  them,  eat 
them,  castrate  them,  or  make  them  work  for  our  benefit  or 
pleasure !  We  are  told  to  **  put  ourselves  in  the  place  of  the 
lower  animals,  and  ask  what  we,  with  their  pains  and  their 
sensitiveness,  and  their  prospedls  of  life  and  pain  and  happiness, 
might  fairly  expect  of  beings  of  much  greater  power  but  of  com- 
mon susceptibilities."  Suppose  any  advocate  of  the  "  rights  of 
animals"  were  troubled  with  Entozoa,  would  he  refledl  on  such 
**  rights"  before  taking  anthelmintic  medicines  ?  If,  then,  he  is 
willing  to  slaughter  animals — possibly  with  pain  to  themselves — 
for  the  preservation  of  his  own  health,  should  he  seek  to  restrain 
investigations  which  are  calculated  to  preserve  the  health  of  his 
fellow  men  ? 

(To  be  continued  in  our  next.) 
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Light  Science  for  Leisure  Hours,  Third  Series.  Familiar 
Essays  on  Scientific  Subjedls,  Natural  Phenomena,  &c.  By 
R.  A.  Proctor,  B.A.  Camb.,  Honorary  Secretary  of 
the  Royal  Astronomical  Society,  &c.  London  :  Longmans 
and  Co. 

We  have  here  a  colle<5lion  of  essays  and  reviews,  reprinted  from 
various  journals.  Their  subjecfls  are,  as  might  be  expedled,  for 
the  most  part  astronomical,  and  among  these  six  of  the  most 
important  are  devoted  to  solar  eclipses  and  their  lessons.  **  The 
Earth  in  Meteoric  Shadow"  we  have  already  noticed  on  occasion 
of  its  first  appearance  in  **  Longman's  Magazine."  The  paper  on 
<'  Lottery  Schemes"  is  seledled  as  here  admissible  on  account  of 
the  mathematical  considerations  involved. 

**  Condu(5l  and  Duty"  is  a  brief  critique  on  Mr.  Leslie  Stephen's 
**  Science  of  Ethics."  Mr.  Proctor  contrasts  the  point  of  view 
taken  by  Mr.  Herbert  Spencer  with  that  adopted  by  Mr.  Leslie 
Stephen,  and  expounds  the  criterion  of  the  latter  ethicist. 

**  Under  the  title  *  Vivisedlion,  "  we  find  a  short  and  favour- 
able notice  of  Professor  Owen's  **  Experimental  Physiology." 
Mr.  Prodlor,  though  he  occasionally  writes  for  the  **  Spectator" 
and  the  "  Echo,"  does  not  prophesy  smooth  things  to  the 
Bestiarians,  and  will  accordingly  be  from  time  to  time  treated  to 
missiles  similar  to  those  with  which  we  are  saluted  : — 

*'  Jam  faeces  saxaque  volant.'* 

"The  American  Tariff"  is  a  subjedl  upon  which  we  cannot 
legitimately  enter.  At  the  same  time,  we  cannot  but  think  it 
hard  that  the  Americar  savant  and  student  should  be  called  upon 
to  pay  import  duties  upon  foreign  scientific  books,  upon  geo- 
logical, or  biological  specimens  and  apparatus,  and  upon 
apparatus. 

The  **  Origin  of  our  Race"  has  a  somewhat  equivocal  title. 
We  expecfled  to  find  a  disquisition  on  the  origin  of  mankind ;  but 
the  **  race"  in  question  is,  it  appears,  that  sub-setflion  of  humanity 
which  now  occupies  Britain.  Concerning  this  race  the  author 
takes  the  very  rational  view  that  complexion,  type  of  features, 
and  shape  of  head  form  a  more  trustworthy  evidence  than  lan- 
guage, and  that  the  views  of  certain  historians,  based  upon 
traditions  and  upon  linguistic  points,  must  be  reje<5led.  That  our 
language  is  essentially  Teutonic  no  one  will  care  to  dispute  ; 
but  that  in  blood  we  belong  very  largely  to  a  dark  race  seems 
even  yet  more  plain.  The  only  escape  from  this  conclusion  is 
the  theory  that  as  any  nation  advances  in  culture  its  complexion 
takes  a  more  southern  type.  Some  contend  that  this  process  is 
no  less  marked  in  France  than  in  Britain.  It  must  be  remembered 
that,  according  to  Roman  authorities,  the  Gauls  were  no  more  a 
dark-haired  people  than  were  the  ancient  Germans. 
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"  A  Late  Boat  Race''  does  not  fall  within  our  cognisance. 

**  Are  we  Jews  ?"  is,  again,  a  paper  with  an  equivocal  title. 
Seeing  its  title  in  the  contents,  we  expedled  a  discussion  on  our 
alleged  '*  Israelitish  Origin."  We  find,  on  the  contrary,  an  essay 
on  Sabbatarianism,  with  reference  to  the  refusal  of  the  inhabi- 
tants of  St.  Kilda  to  land  provisions  sent  for  their  relief  on  a 
Saturday  lest  the  work  might  not  be  completed  by  midnight. 
The  author  further  denounces  the  discontinuance  of  the  weather 
warnings  sent  to  the  Continent  from  our  Meteorological  Office, 
as  far  as  the  Sunday  is  concerned.  In  so  doing  he  has  abundant 
justification.  But  we  cannot  go  with  him  in  the  following  con- 
tention : — **  Sabbatarians  lay  great  stress  on  the  assumed  fadl 
that  the  rest  is  found  good  for  body  and  brain — a  fadl  which,  if 
proved,  would  mean  little  more  than  that  long-continued  habit 
has  made  such  rest  a  necessity.  But  they  pay  little  attention  to 
the  fadl  that  nature  knows  no  seventh  day*s  rest.  The  earth 
does  not  pause  in  her  orbital  motion  round  the  sun,  nor  the  moon 
on  her  motion  round  the  earth.  The  tides  and  currents  of  the 
ocean  continue  their  motion,  and  the  waves  rest  no  more  on  the 
Sabbath  than  on  week-days.  Winds  blow  and  rains  fall  on  that 
day  as  on  the  rest.  All  forms  of  life,  vegetal  and  animal,  con- 
tinue unaffedled,  save  only  as  they  are  related  to  man  in  those 
countries  where  the  seventh  day's  rest  is  observed  !  " 

To  this  strange  argument  we  may  reply  that  the  comparison 
here  drawn  from  the  inanimate  world  is  utterly  beside  the  ques- 
tion, and  if  it  could  prove  anything  at  all,  it  would  show  that  our 
nightly  rest  had  been  made  a  necessity  merely  by  long-continued 
habit.  Plants  have,  under  various  forms,  intermissions  of  rest 
and  acflivity.  Wild  animals  are  nowhere  goaded  into  unceasing 
toil  from  the  beginning  to  the  end  of  the  year.  Hence,  for  them, 
a  seventh  day's  rest  is  not  required.  As  to  man,  he  has  never,  in 
the  savage  or  in  the  barbarous  state,  or  in  the  ancient  civilisa- 
tions, been  driven  to  work  as  at  present.  Of  this  overwork,  the 
consequences  are  only  too  patent.  So  far,  then,  from  fancying 
that  a  day  of  rest  is  a  mere  matter  of  habit  which  might  be 
dispensed  with,  we  hold  that  our  leisure  wants  increasing.  If 
the  easy-going  shepherds  and  herdsmen  of  Syria  needed  one 
day's  rest  in  seven,  we  require  more.  What  name  we  give  our 
rest,  whether  it  should  come  in  the  form  of  entire  days,  or  of 
portions  of  days,  or  whether  an  entire  community  should  desist 
from  its  toil  at  once,  are  secondary  questions  with  which  we 
cannot  meddle.  We  presume  Mr.  Prodlor  wrote  this  essay 
before  the  appearance  of  Mr.  Herbert  Spencer's  memorable  fare- 
well address  to  the  American  people. 

**  Paradoxes  and  Paradoxists,"  though  written  eleven  years 
ago  by  occasion  of  De  Morgan's  **  Budget  of  Paradoxes,"  is  still 
worth  careful  reading.  The  criterion  given  for  distinguishing 
the  mere  paradoxist  from  the  great  discoverer  will,  we  believe, 
in  most  cases,  be  found  to  work  satisfa(5lorily.     *'  It  is  a  thing 
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which  has  never  happened  for  a  man  without  wide  and  thorough 
knowledge  of  a  branch  of  science  to  make  great  discoveries  in 
that  particular  branch."  Of  course  an  ignorant  man  may  by  hap 
observe  some  important  fadl  hitherto  unrecognised,  but  the 
probability  is  that  if  such  a  fadl  come  before  him  he  will  see 
neither  its  importance,  its  meaning,  nor  its  novelty.  The  vulgar 
contention  ^'that  it  is  unlikely  for  some  unknown  person  to 
succeed  where  Newton,  &c.,  have  failed,"  is  dismissed  with  the 
contempt  it  merits.  Perhaps  the  most  offensive  instance  of  this 
fallacy  in  existence  is  to  be  found  in  a  pamphlet  by  the  Rev.  F. 
O.  Morris,  B.A.,  entitled  "All  the  Articles  of  the  Darwin  Faith  " 
(see  "Journal  of  Science,"  1878,  p.  467). 

The  advocates  of  the  so-called  "Zetetic  Astronomy,"  are 
naturally  weighed  in  the  balance,  and  found  wanting.  Among 
them  figures,  of  course,  "  Parallax,"  known  in  1849  as  S.  Goulden, 
and  afterwards  as  Rowbotham.  Mr.  Prodlor  happily  remarks 
that  the  name  parallax  "  may  have  been  chosen  to  indicate  his 
wish  to  change  the  accepted  views  of  the  universe,  for  does  not 
Liddell  and  Scott's  '  Lexicon  '  give  as  the  meaning  of  the  verb 
ParallassOj  *  to  change  or  alter  a  little ,  especially  for  the  worse f' 
or  else,  as  indicative  of  the  ingenuity  of  the  man  in  avoiding  any 
argument  which  appeared  irresistible  (for  the  verb  means  also  to 
slip  aside,  escape,  or  dodge).  His  skill  in  this  respedl  was  re- 
markable. He  would  reason  at  any  length  with  those  who  had 
a  smattering  of  astronomical  knowledge,  and  he  would  only 
occasionally,  by  some  reference  to  scripture,  exchange  what 
resembled  argument  for  an  *  appeal  to  the  gallery ' ;  but  when 
a  really  unanswerable  argument  was  brought  against  him,  he  had 
a  simple  but  effedlive  formula,  which  always  afforded  a  loophole 
for  escape :  *  Come,  sir,'  he  would  reply,  *  you  have  said  your 
say  ;  others  wish  to  speak  as  well  as  you.'  "  So  much  for  public 
discussions  ! 

A  smile  will,  perhaps,  be  called  up  to  the  face,  and  an  old 
adage  to  the  memory  of  the  reader  when  he  encounters  the  fol- 
lowing passage  : — "  No  one  is  likely  to  believe  that  there  is  a 
semi-transparent  moon  merely  because  '  Parallax '  says  there  is ; 
while  probably  nine-tenths  of  those  who  have  read  Lockyer's 
'  Elementary  Lessons  in  Astronomy  '  are  satisfied  that  seamen 
find  local  time  <  by  observing  when  the  sun  is  at  the  highest 
point  of  its  path  '  (article  564) ;  that  when  the  sun  moves  fastest 
the  dial  will  get  before  the  clock,  and  vice  versd  {sLTticle  ^16) ;  and 
so  on  with  the  other  blunders  in  that  too  clever  compilation. 
But,  though  the  mischief  done  by  the  paradoxist  with  his  false 
science  is  less  serious  than  that  accomplished  by  those  who 
write  about  real  science  without  sufficient  knowledge,  yet  the 
study  of  paradoxes  is  not  on  that  account  to  be  recommended." 

An  essay  on  the  "  Influence  of  Marriage  on  Death  and  Crime," 
opens  with  the  remark: — "There  are  reasons  for  believing  that 
a  good  hearty  blunder  has  a  better  chance  of  thriving  than  an 
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average  truth."  The  author  writes : — **  I  take  it  that  of  all 
possible  resources  for  those  of  tainted  or  feeble  constitution,  of 
strongly  criminal  tastes,  or  of  insane  tendencies,  matrimony  is, 
on  the  whole,  the  most  objedlionable,  as  far  as  the  community 
at  large  is  concerned.  If  a  consumptive  person  could  add  ten 
years  to  his  life  by  marrying,  he  might  also  add  ten  consumptive 
persons  to  the  next  generation  ;  and  who  shall  say  how  widely 
the  taint  would  spread  in  later  years  ?  The  criminal  is  hardly 
likely  to  be  influenced  by  other  than  selfish  considerations  ;  but 
most  certainly  the  community  has  no  reason  to  desire  that  he 
should  be  encouraged  to  increase  and  multiply  criminality.  As 
for  a  person  who  inherits  a  tendency  to  insanity  and  knows  it, 
such  a  one,  if  he  entertains  whilst  still  sane  the  thought  of 
marrying,  is  a  criminal  of  deepest  dye,  and  the  worst  thing  that 
can  happen  to  the  community  is  that  his  insanity  should  delay 
to  manifest  itself  until  the  taint  has  spread  to  his  innocent 
offspring. 

*'  Light  Science  *'  will  supply  many  persons  with  matter  for 
useful  refledlion. 


Longman's  Magazine.    No.  VI.    April,  1883. 

In  this  issue  we  have  to  notice  a  paper  by  Mr.  J.  K.  Laughton, 
entitled  **  Wind-force,  and  how  it  is  Measured."  The  author 
chronicles  the  effedls  of  some  of  the  greatest  storms  on  record, 
those  especially  of  November  26th,  1703,  and  of  Odlober  14th, 
i88i«  He  suggests  the  damage  done  to  trees  as  furnishing  a 
standard  for  roughly  comparing  the  force  of  these  visitations. 
It  is,  however,  not  overlooked  that  the  storm  of  1881,  though  far 
more  destrucSlive  than  that  of  1703,  came  at  a  season  when  the 
trees  were  still  in  leaf,  and  when  the  ground  was  softened  with 
rain.  Furthermore,  the  wind  came  from  the  N.N.E. — an  un- 
usual diredlion  for  an  autumnal  storm. 

There  is  another  consideration  of  some  moment.  The  entire 
area  of  woodland  now  standing  in  England  is  very  much  smaller 
than  was  the  case  in  1703,  so  that  the  destrudlion  of  (say) 
40,000  trees  in  our  day  shows  a  relatively  greater  devastation 
than  the  overthrow  of  a  similar  number  a  couple  of  centuries 
ago.  The  exorbitant  degree  to  which  the  surface  of  England 
has  been  denuded  of  trees  gives  also  fuller  play  to  storms  than 
was  formerly  the  case.  Hence  we  find  it  here  remarked  that 
though  the  damage  on  land  was  greater  in  1881  than  in  1703,  the 
havoc  at  sea  was  smaller. 

Mr.  Laughton  explains  the  difficulty  of  measuring  with  any 
approach  to  accuracy  the  velocity  of,  or  the  pressure  exerted  by, 
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the  wind  in  storms.  Taking  the  best  instrument  tot  the  purpose, 
which  is  probably  Robinson's  anemometer,  now  employed  in  this 
country,  over  the  greater  part  of  Europe,  and  in  America,  the 
question  arises — Where  is  it  to  be  fixed  up  ?     We  want  a  situa- 
tion where  the  wind  is  neither  intercepted  nor  diverted  from  its 
even  course.     Everyone  must  have  observed  that  when  wind 
blows  against  a  wall  it  rebounds  in  all  dire(5lions,  and  rushes 
with  a  concentrated  force  round  the  end  or  over  the  top  of  the 
obstrudlion.     It  is  observed  by  gardeners  that  these  defledled 
currents  are  far  more  ruinous  to  vegetation  than  the  dire(5l  sweep 
of  the  wind  in  the  open.     It  is  at  the  corners  of  streets  that 
umbrellas  are  turned  inside  out  and  that  hats  are  whirled  off  into 
the  realms  of  space.     Hence  the  only  spot  at  all  suitable  for 
eredling  a  wind-gauge  is  at  the  top  of  a  pole,  20,  30,  or  perhaps 
40  feet  high,  set  in  the  midst  of  an  open  field.     We  may  add  the 
further  condition  that  this  field  should  be  in  a  level  country.     If 
on  the  slope  of  a  hill,  or  amongst  hills,  the  force  of  the  wind 
may  be  either  partially  broken  or  intensified,  according  to  its 
diredlion. 

There  is  a  further  consideration  :  we  have  no  reason  to  sup- 
pose that  the  velocity  of  the  wind  in  a  tempest  is  uniform  from 
minute  to  minute  or  from  half-hour  to  half-hour.  Even  where 
there  is  no  scope  for  interception,  defie<5lion,  or  rebounding,  as 
on  the  open  sea,  we  observe  gusts  of  intensified  violence  inter- 
vening between  lulls.  Hence  the  average  hourly  velocity  of  the 
wind,  however  fairly  measured,  does  not  tell  us  what  has  been 
its  maximum  velocity.  Now  this  maximum  velocity  is  precisely 
what  the  engineer  needs  to  know  in  order  to  adapt  his  structures 
to  the  greatest  pressure  which  they  may  probably  have  to  en- 
counter. This  maximum  velocity  we  are  hitherto  unable  to  find 
with  anything  like  precision,  and  the  highest  authorites  are  here 
not  at  one.  Our  ignorance  on  this  point  was  brought  into  full 
relief  on  occasion  of  the  Tay  Bridge  disaster.  As  Mr.  Laughton 
puts  it,  **  Engineers  of  the  highest  repute  had  no  exa(5t  know- 
ledge as  to  whether  the  extreme  probable  force  of  wind  should 
be  taken  as  ten  pounds  on  a  square  foot,  or  twenty,  or  forty.'* 

In  the  tempest  of  Odlober  14th,  i88i,  a  pressure  of  53  lbs. 
per  square  foot  was  indicated  at  Greenwich ;  and  at  Liverpool, 
in  March,  187 1,  a  pressure  of  90  lbs.  is  said  to  have  been  regis- 
tered. This  result  has  been  strongly  questioned  as  far  as  England 
is  concerned.  But  the  speed  of  an  American  tornado  is  esti- 
mated as  having  a  mean  velocity  of  392  miles  per  hour,  and  a 
maximum  of  800  miles,  which  answers  to  a  pressure  of  three- 
quarters  of  a  ton  per  square  foot.  Such  figures,  to  those  who 
judge  merely  from  the  ordinary  power  of  the  wind,  seem  absurd. 
But  if  we  examine  the  recorded  effedts  of  such  tempests  we  find 
that  the  question  takes  a  different  aspedl.  In  the  tornadoes  of 
the  Western  States  heavy  pieces  of  machinery  have  been  carried 
away  to  considerable  distances.  In  a  West  Indian  hurricane 
heavy  artillery  has  been  dismounted  and  hurled  away. 
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In  speaking  of  the  devastation  of  the  town  of  Walmer  by  the 
whirlwind  of  0(5lober  24th,  1878,  Mr.  Laughton  agrees  with  Mr. 
Symons  in  the  opinion  that  much  of  the  damage  in  such  cases 
may  be  due  to  a  sudden  rarefacSlion  of  the  air.  A  rarefadlion  to 
the  extent  of  0*2  inch  of  the  barometer  would  give  the  air  in 
buildings  over  which  it  passes  a  lifting  power  of  about  14  lbs. 
per  square  foot.  Hence  in  the  Walmer  storm  we  have  record  of 
**  the  vertical  lifting  of  slated  roofs,  and  the  simultaneous  out- 
ward explosion  of  the  walls,  even  towards  the  wind."  A  whirl- 
wind that  passed  near  Vend6me,  Odlober  3rd,  187 1,  took  off  the 
roof  of  a  barn,  and  lifted  bodily  out  of  it  a  cart  which  had  been 
left  inside.  **  The  walls  of  the  barn  were  not  injured,  but  the 
cart  was  found  150  yards  away." 

We  must  here  remember  that  the  difference  between  a  tempest 
— or  even  an  ordinary  wind — and  an  explosion  is  merely  one  of 
degree.  Wind  is  gaseous  or  aeriform  matter  in  motion.  So  is 
explosion,  the  motion  being  in  this  case  the  sudden  conversion 
of  matter  from  the  solid  or  liquid  to  the  aeriform  state,  which  of 
course  implies  vast  expansion.  Explosion  shatters  bodies  in 
pieces,  because  the  velocity  of  the  gaseous  matter  is  so  great 
that  solids  exposed  to  it  have,  in  familiar  language,  no  time  to 
yield  to  the  pressure. 


The  Mason  College  Magazine.     Vol.  I.,  No.  4,  April,  1883. 
Birmingham :  Cornish  Bros. 

This  little  periodical  contains  more  thought,  and  more  matter 
provocative  of  thought,  than  some  of  its  bulkier  and  more  widely- 
circulated  contemporaries. 

First  in  place,  as  perhaps  in  importance,  is  a  paper  by  Miss 
Constance  C.  W.  Naden,  discussing  the  question  *'  Is  the  in- 
creasing predominance  of  Brain  over  Muscle  conducive  to 
National  Welfare  ?"  The  problem  to  be  solved  is  one  of  ex- 
treme difficulty.  As  far  as  our  observation  goes  bodily  vigour 
and  endurance  form  a  necessary  substratum  for  continued  cere- 
bral adlivity.  It  must  be  conceded  that  brain-work  under  the 
pressure  of  anxiety  is  fearfully  enfeebling ;  but  we  cannot  see 
that  the  scientific  specialist  of  the  present  day  is  necessarily 
working  under  more  unhealthy  conditions  than  the  polyhistor  of 
the  past.  The  very  contrary  is  the  case  ;  the  geologist  or  the 
biologist,  if  of  the  modem  school,  is  bound  to  spend  much  of 
his  time  in  the  open  air,  instead  of  sitting  at  a  library  table 
poring  over  what  other  people  have  thought  and  said  before  him. 
Consequently  he  retains  his  physical  vigour  in  much  higher 
degree  than  many  people  who   are  not   fairly  classed   among 
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brain-workers.  Again,  even  the  most  exclusive  specialist,  be  he 
entomologist,  fungologist,  muscologist,  or  the  like,  has,  as  a 
rule,  a  passionate  love  for  the  beautiful  in  Nature  far  more 
intense  than  is  found  in  average  mortals.  So  that  whilst  his 
intelle(5lual  life  is  quickened,  his  aesthetic  being  also  is  maintained 
in  adlivity. 

But  we  can  fully  admit  that  we  as  a  nation,  though  we  do  less 
brain-work  than  one  at  least  of  our  neighbours,  expend  more 
brain-power,  in  consequence  of  our  unhappy  system  of  competi- 
tive examinationism.  Here  lies  the  national  danger.  The 
champions  of  this  system  should  be  called  upon  to  show  why  it 
will  not,  in  our  case,  result  in  the  same  mental  stagnation  which 
has  resulted  from  it  in  China.  We  can  never  bear  too  clearly  in 
mind  that  all  the  world's  best  brain-work  is  non-competitive. 

Mr.  Greatheed,  in  his  repl}^  to  Miss  Naden,  brings  forward 
some  points  which  ought  not  to  be  overlooked. 

"  An  Unreported  Debate  "  is  a  strange  produdlion.  We  have 
the  **  Apostle  of  Sociology  "  moving  a  resolution  **  that  man  is  a 
degenerated  frog,"  whilst  the  negative  and  affirmative  sides  of 
the  question  are  upheld  by  the  "  Man  of  Charadler,"  Hypatia, 
Demosthenes,  "  looi  Gems,"  "  The  Bookworm,*'  the  "  Queen  of 
Hearts,"  and  others,  the  motion  being  ultimately  carried  by  a 
large  majority. 

An  interesting  debate  on  the  difference  between  Reason  and 
Instincfl  is  somewhat  briefly  reported,  and  by  a  misprint  we  read 
« that  the  difference  between  Reason  and  Intelle<5l  is  one  of 
degree." 

We  are  happy  to  find  that  the  Physiological  Department  of 
the  Mason  College  is  in  an  adlive  condition,  and  that  the  in- 
stru(5\ion  given  is  of  a  thoroughly  practical  character. 


The  Popular  Science  Monthly.     Vol.  XXII.,  No.  VI.     April, 
1883. 

In  the  issue  before  us  of  this  valuable  organ  of  scientific  opinion 
there  are  certain  papers  which  justify  an  especial  notice. 

Mr.  McElroy's  remarkable  memoir  on  the  **  Economic  Func- 
tion of  Vice ''  is,  in  one  of  its  phases,  discussed  in  an  article  in 
our  current  number.  We  cannot  help,  however,  noticing  with 
regret  that  the  writer  seems  to  recognise  but  one  motive  for 
effort,  that  is  to  say  the  "passion  for  worldly  advancement."  He 
writes  :  **  The  humblest  work  incessantly  to  lift  themselves  into 
the  ranks  of  the  middle  classes.  The  middle  classes  strive  as 
earnestly  to  make  themselves  plutocrats,  aristocrats,  and  lord- 
lings.    When  a  man  at  last  reaches  the  social  summit  he  desists 
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from  further  efforts  at  improvement,  or  if  this  period  (?  point) 
comes  too  late  in  his  life  his  children  do  it  after  him.  Some 
vice  speedily  removes  him,  and  clears  the  ground  for  another 
man  to  come  to  the  front,  who  is  also  removed  summarily  when 
he  becomes  obstrudlive."  This,  if  true,  would  be  a  very  sad 
pi<5lure  of  the  world.  The  best  and  noblest  work  has  little,  if 
any,  dire<5l  influence  on  the  social  position  of  those  who  execute 
it.  There  are,  we  are  thankful  to  say,  men  not  a  few  who,  if 
only  in  such  a  position  that  their  time  is  at  their  own  disposal, 
entertain  worthier  aims  than  becoming  "  plutocrats  or  aristo- 
crats." Such  has  been  the  career  of  the  Darwin  family  since 
the  time  of  the  Great  Rebellion.  We  devoutly  hope,  if  the  world 
grows  wiser,  that  wealth  and  title  will  be  less  exclusively 
worshipped,  and,  in  consequence,  less  generally  sought  for  than 
they  are  at  present. 

Dr.  F.  L.  Oswald  completes  his  suggestive  dissertation  on  the 
•*  Curiosities  of  Superstition."  He  makes  the  significant  and 
perfe(5lly  true  remark  that  "  mental  aberrations  can  become 
epidemic."  The  writer  sarcastically  declares  that :  "  The  pre- 
cipitate  follower  of  Bacon  has  noticed  the  coincidence  of  cold 
weather  and  catarrhs,  and  jumps  to  the  conclusion  that  a  low 
temperature  deranges  the  fun<5lions  of  the  respiratory  organs." 
Might  we  remind  him  that  in  the  severest  Siberian  cold  respira- 
tion is  so  much  interfered  with  that  every  breath  is  painful  ?  On 
the  subjedl  of  alleged  forebodings  we  find  a  startling  utterance. 
"  Apollonius  of  Tyana  foresaw  even  the  great  aphanasia,  the 
fifteen  hundred  years*  eclipse  of  common  sense  and  reason. 
*  Woe  be  to  our  children ! '  he  exclaimed  on  awakening  from  a 
trance  ;  *  I  see  a  shadow  approaching ;  a  great  darkness  is  going 
to  cover  this  world.'  "  If  these  words  were  really  uttered  they 
seem  a  strange  predicflion  of  the  decay  of  the  ancient  classical 
civilisation,  of  the  relapse  into  barbarism,  and  of  the  dirt,  the 
asceticism,  and  the  unreason  of  the  Dark  Ages. 

Dr.  W.  A.  Hammond  communicates  a  paper  on  **  Perceptional 
Insanities  " — hallucinations  far  more  common  than  is  generally 
supposed. 

Certain  "  Speculations  on  the  Nature  of  Matter,"  by  Mr.  H. 
H.  Bates,  will  be  reserved  for  future  consideration. 

Under  the  heading  "  Editor's  Table  "  some  noteworthy  remarks 
are  made  on  the  new  weekly  American  journal  which  has  recently 
appeared.  Whether  it  is  to  be  regarded  as  a  resuscitation  of  a 
former  journal  bearing  the  same  name,  which  we  used  to  read 
with  both  pleasure  and  profit,  we  do  not  find  stated.  We  note 
the  plan  of  our  new  contemporary  and  the  important  fuiidlions 
which  it  is  to  perform,  which,  however,  will  not  include  advo- 
cating the  interests  of  a  **  Science  and  Art  Department."  Its 
enunciations  on  "  The  Future  of  American  Science  "  seem  to  us, 
however,  as  well  as  to  the  Editor  of  the  **  Popular  Science 
Monthly,"  open  to  criticism.    That  future  is  proclaimed  to  be 
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distindlly  and  super-eminently  utilitarian.  We  shall  regret  should 
such  be  the  case.  Stridlly  speaking  there  is  no  ''  utilitarian  "  or 
**  applied  **  Science.  What  commonly  bears  the  name  is  indus- 
trial art.  The  writer  admits  that  *'  the  man  who  discovers 
nothing  for  himself,  but  only  applies  to  useful  purposes  the  prin- 
ciples which  others  have  discovered,  stands  upon  a  lower  plane 
than  the  investigator."  Yet  he  continues : — "  But  when  the  in- 
vestigator becomes  himself  the  utiliser,  when  the  same  mind 
that  made  the  discovery  contrives  also  the  machine  by  which  it 
is  applied  to  useful  purposes,  the  combined  achievement  must 
be  ranked  as  superior  to  either  of  its  separate  results."  No,  we 
reply,  a  thousand  times  no.  The  highest  discoveries  are  inca- 
pable of  dire(5l  utilisation.  What  "  machine  "  can  apply  to  use- 
ful purposes  the  life-work  of  Darwin,  the  periodic  system  of 
Mendelejeif,  the  atomic  theory,  the  do(5lrine  of  gravitation,  the 
discovery  of  the  circulation  of  the  blood,  the  researches  of  Joule, 
of  Lyell,  and,  in  fa(5l,  all  the  great  '*  epoch-maching  "  triumphs 
of  research  ?  It  is  only  the  smaller  discoveries,  the  bye-issues, 
which  fall,  as  it  were,  crumb-like  from  the  table  of  Science,  that 
can  take  the  form  of  dire(5l  inventions. 

We  must  further  consider  that  if  the  investigator  forsakes  his 
own  task  to  devote  himself  to  inventions  and  patents,  he  sins 
against  the  great  principle  of  the  division  of  labour. 

The  writer  in  "  Science  "  touches  closely  upon  the  ridiculous 
when  he  writes  :  "  While  the  scientific  cynic  may  condemn  the 
utilitarianism  of  our  age,  the  more  liberal  man  rejoices  in  it." 
Surely  we  have  here  a  gross  perversion  of  language.  The  man 
who  rejecfts  selfish  considerations  cannot  rationally  rank  as  a 
**  cynic,"  whilst  he  whose  motive  is  greed  can  scarcely  claim  to 
be  called,  in  any  honourable  sense  of  the  term,  "  liberal."  We 
hope  that  this  ill-advised  essay  does  not  strike  the  key-note  of 
"  Science." 


Sound.  By  John  Tyndall,  D.C.L.,  LL.D.,  F.R.S.,  Professor 
of  Natural  Philosophy  in  the  Royal  Institution  of  Great 
Britain.    Fourth  Edition.    London  :  Longmans  and  Co. 

This  work,  which  has  already  reached  its  fourth  edition,  is  cha- 
radlerised  by  its  clearness — we  might  say  elegance — of  exposi- 
tion, and  by  the  total  absence  of  mathematical  formulae.  To 
take  an  illustration,  the  reader  finds  here  the  completed  building, 
free  from  the  ladders  and  scaffolding  used  in  its  constru(flion. 
Hence  it  is  intelligible  not  merely  to  the  physical  specialist,  but 
to  a  much  wider  circle.    This  is  doubtless  the  author's  purpose 
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in  entitling  his  book  "  Sound,"  instead  of  "  A  Treatise  on 
Acoustics.*'  It  would  be  a  great  mistake,  however,  to  suppose 
that  we  have  here  a  popular  treatise  in  the  common  and  objedlion- 
able  sense  of  the  term.  We  do  not  find  here  inaccuracy,  loose- 
ness, or  the  curtailing  and  perhaps  omission  of  important  truths. 
The  produdlion  and  propagation  of  sound,  and  all  its  essential 
phenomena,  are  explained  in  a  manner  intelligible  to  common 
sense. 

Among  the  fadls  not  generally  known,  which  may  here  be  met 
with,  is  Hookers  anticipation  of  the  stethoscope,  which  the  author 
well  puts  forward  as  an  instance  of  the  adlion  of  scientific 
imagination. 

In  drawing  a  distindlion  between  noise  and  sound,  Professor 
Tyndall  advances  an  opinion  which  is  not  altogether  admissible. 

He  writes  : — '*  The  adlion  of  noise  upon  the  ear  has  been  well 
compared  to  that  of  a  flickering  light  upon  the  eye,  both  being 
painful  through  the  sudden  and  abrupt  changes  which  they  impose 
upon  their  respedlive  nerves."  That  noise  is  often  painful  needs 
no  demonstration,  but  it  is  painful  not  as  such,  but  in  virtue  of 
loudness  and  accentuation.  Few  noises  are  more  distressing 
than,  e.g.,  the  tolling  of  a  bell.  Here  the  sound,  however 
musical,  is  loud,  sharply  marked,  and  is  repeated  at  regular 
intervals. 


Several  important  books  which  have  been  received  for  review 
must  stand  over  from  want  of  space. 
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CORRESPONDENCE. 


•    • 


The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respediye  authors. 


DO    SNAKES    SHELTER    THEIR    YOUNG    IN 

THEIR    THROATS? 

To  the  Editor  of  the  journal  of  Science. 

Sir, — May  I  intrude  on  your  space  to  reply  briefly  to  the  letter 
of  Mr.  James  Simson,  of  New  York,  in  the  May  number  of  your 
Journal,  with  reference  to  the  question  <<  Do  some  snakes  offer  a 
refuge  to  their  young,  in  their  own  throats  ?  " 

First,  I  would  thank  Mr.  Simson  for  sending  me  his  interesting 
work,  duly  forwarded  by  Messrs.  Griffith  and  Farran.  I  must 
also,  under  present  circumstances,  express  regret  at  my  omission 
of  Mr.  Simson*s  painstaking  investigations  on  this  interesting 
question  in  my  work  on  <<  Snakes."  Truth  to  tell  I  did  see  the 
English  edition  of  Simspn's  ''  Contributions  to  Natural  History" 
soon  after  its  publication  in  1875,  and  even  quoted  it  in  the  first 
sketch  of  my  27th  chapter ;  but  I  found  that  references  to  it  must 
partake  too  much  of  the  nature  of  a  controversy  (Mr.  Simson 
will  pardon  me  for  not  coinciding  entirely  with  his  ideas),  and 
that  important  quotations  from  the  ''  Reports  of  the  American 
Convention  on  Snakes,"  held  in  1872,  as  well  as  those  from  our 
English  zoological  journals,  already  occupied  more  than  the  space 
allotted  to  other  chapters.  My  task  was  indeed  no  easy  one, 
some  deference  being  due  to  certain  able  zoologists  in  England 
who  doubt  the  existence  of  any  maternal  affe(5lion  in  reptiles. 
By  this  time  Mr.  Simson  has,  I  trust,  been  able  to  look  at  my 
work,  which  can  be  obtained  from  Messrs.  Dutton  and  Co.,  of 
New  York,  and  he  will  therein  discover  that  <'  a  careful  examina- 
tion of  the  anatomy  of  the  snake,  to  ascertain  the  physical  pecu- 
liarities connedled  with  the  phenomenon  described,"  has  been 
made  again  and  again  ;  and  that  there  was  no  indication  of  the 
"  two  throats  in  the  female  snake,"  as  suggested  by  Mr.  Simson, 
but  that  there  seemed  every  possibility  of  ample  refuge  in  the 
expansile  oesophagus.  The  young  are  supposed  to  go  no 
further, 
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Mr.  F.  W-  Putnam,  before  writing  his  valuable  paper  in  the 
"  American  Naturalist  '*  (1869,  quoted  by  Prof.  Browne  Goode 
at  the  American  Convention),  had  made  himself  acquainted  with 
these  anatomical  investigations,  condudled  by  Dr.  Edwardes 
Crispe,  of  London,  so  long  ago  as  1855,  and  published  in  the 
Zoological  Society's  Transa(5lions  subsequently,  together  with 
further  corroborative  testimony.  All  this  was  fully  discussed  at 
the  Convention,  the  **  Reports  '*  of  which  do  not  appear  to  have 
fallen  under  Mr.  Simson's  notice,  but  which  would  put  him  in 
possession  of  all  the  evidence  colle(5led  up  to  that  date. 

<<  I  lay  it  down  as  an  axiom  that  we  must  hold  that  all  snakes 
swallow  their  young,  till  the  opposite  can  be  proved  of  any  parti- 
cular species  of  them,"  says  Mr.  Simson,  page  29  of  his 
<*  Contributions " ;  and  again,  on  page  198  of  his  Appendix 
(American  edition^  : — "  To  prove  the  contrary  "  would  be  diffi- 
cult,— nay  impossible,  unless  every  female  snake  on  earth  were 
watched  from  birth  to  death  !  Besides,  are  we  warranted  so  to 
establish  a  fa(5l  in  Natural  History  ?  Mr.  Simson  will  see  that  I 
have  ventured  to  put  forth  some  speculations  of  my  own, 
restridled  to  certain  species,  and  founded  on  personal  observa- 
tions (page  500  of  my  work). 

With  regard  to  snakes  in  captivity,  we  certainly  have  some 
evidence  of  maternal  instindts  in  a  display  of  unusual  irritability 
and  spitefulness  during  the  period  of  incubation.  And  it  is  now 
a  recognised  fadt  that  several  species  of  snakes,  formerly  sup- 
posed to  be  entirely  indifferent  concerning  their  eggs,  keep,  on 
the  contrary,  a  careful  watch  over  them,  or  even  incubate  them 
in  a  nest  of  their  own  contrivance.  The  still  greater  phenomenon 
of  the  retarded  deposition  of  eggs,  or  of  an  oviparous  snake  be- 
coming a  viviparous  one,  would  seem  to  be  due  to  maternal 
solicitude,  and  to  have  some  bearing  on  the  question  of  the  ma- 
ternal refuge  (p.  499  et  seq.  of  "  Snakes  "). 

With  all  respe(5t  for  Mr.  Simson*s  zeal,  we  must  still  regard 
the  question  as  a  "  vexed  *' — ^because,  in  the  eyes  of  the  authorities 
in  England,  an  unproved — one.  Our  one  native  viper  is  now  be- 
coming scarce,  and  unprejudiced  observations  are  rare.  Prof. 
Browne  Goode  succeeded  in  gathering  together  an  immense  mass 
of  evidence  during  the  summer  of  1872.  Let  the  same  class  of 
observers  in  America  contrive  to  secure  without  violence  any 
female  snake  seen  thus  to  refuge  her  young,  and  send  her,  with 
her  progeny  in  her  throat,  to  some  of  the  scientific  authorities. 
It  would  not  be  difficult  to  catch  her ;  for  those  who  would  not 
venture  to  grasp  a  rattlesnake  might,  without  hesitation,  seize 
the  head  of  one  of  the  harmless  kinds  which  are  said  to  display 
this  prote<5live  instindl,  and  twist  a  string  so  tightly  round  her 
neck  that  the  young  could  not  possibly  escape. 

In  the  case  of  a  venomous  serpent,  a  cool  and  courageous 
farmer — and  there  are  many  such  in  America— might  adroitly 
throw  a  cloth  or  a  handkerchief  over  its  head,  which  held  down 
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with  the  foot  or  a  stick  would  prevent  the  escape  of  the  young ; 
a  cord  may  then  be  tied  tightly  and  speedily  round  the  throat, 
over  the  handkerchief,  effecflually  capturing  the  entire  family, 
which  have  been  seen  to  enter  the  mouth.  Then  plunge  the 
whole— handkerchief,  cord,  and  all — into  a  jar  or  bottle  of  alco- 
hol, and  dispatch  it  to  Prof.  Balrd,  of  the  Smithsonian  Institute, 
or  to  some  other  American  herpetologist.  Better  still,  pack  the 
bottle  in  a  box  of  sawdust,  and  address  it  to  the  Zoological 
Society  of  London,  11,  Hanover  Square.  They  would,  no  doubt, 
be  willing  to  pay  a  good  price  for  so  valuable  a  specimen,  which, 
from  a  well-accredited  witness ^  would  **  set  the  matter  for  ever  at 
rest "  in  the  Old  World  as  in  the  New. 

Unfortunately  the  tendency  to  fill  up  spare  corners  of  news- 
papers with  "  snake  stories "  in  America,  where  humorous 
journalists  vie  with  each  other  in  outdoing  the  marvellous,  throws 
discredit  on  the  few  incidents  that  may  be  true  among  them  ; 
for — to  use  the  words  of  Prof.  Owen,  when  regretting  this  mis- 
use of  journalism — *'  it  is  far  harder  to  kill  an  untruth  than  to 
establish  a  truth,'' 

With  snakes  in  captivity  we  are  unlikely  ever  to  witness  this 
display  of  maternal  refuge,  since  the  cause  of  provocation  can- 
not exist.  It  would  be  impossible  to  so  entirely  seclude  the 
snakes  that  they  should  be  unfamiliar  with  human  beings.  They 
must  be  fed  and  otherwise  cared  for,  and  so  become,  to  a  certain 
extent,  ''  tame  "  in  their  abnormal  condition. 

Let  me  conclude  with  a  hope  that  the  present  summer  will 
not  pass  without  the  capture  of  at  least  one  of  the  many  pattern- 
mother  snakes  annually  recorded  as  living  refugees. — I  am,  &c., 

Catherine  C.  Hoplby. 


PALiEOZOIC     ROCKS    IN    AMERICA. 


To  the  Editor  of  the  journal  of  Science, 

Sir, — Referring  to  your  remarks  on  Mr.  Kinahan's  memoir  on 
Palaeozoic  Rocks  in  Galway  and  elsewhere  in  Ireland,  supposed 
to  be  Laurentian  (Vol.  v.,  No.  cxi.),  I  observe  you  refer  to  Dr.  T, 
Sterry  Hunt,  who  "twenty  years  ago  admitted  that  certain  Done- 
gal rocks  could  not  be  distinguished  from  altered  palaeozoic 
strata  in  America." 

Dr.  Hunt  has  changed  his  opinion,  and  no  longer — since  1870 
I  think — regards  these  strata  as  altered  palaeozoic,  but  as  pro- 
bably Huronian. 
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I  have  myself  carefully  examined  them  since  then  from  Ver- 
mont to  Gasp6,  and  am  in  a  position  to  assert  and  to  prove  that 
the  whole  evidence  is  in  favour  of  their  pre-Cambrian  age. 

Physically  and  mineralogically  they  correspond  with  the  Hu- 
ronian  series  of  Sir  William  Logan,  which  some  authors  have 
asserted,  without  any  sufficient  evidence,  rest  unconformably  on 
the  Laurentian  :  this  assertion  Sir  William  Logan  himself  never 
ventured  to  make,  and  the  truth  of  it  no  member  of  this  Survey 
has  yet  been  able  to  confirm,  though  many  miles  of  both  Series 
have  been  examined  from  Nova  Scotia  (Cape  Breton)  to  Lake 
Winnipeg.  The  result  has  been,  in  the  East,  to  cause  us  to 
give  up  the  attempt  to  define  them  as  separate  formations,  and 
to  classify  them  all  simply  as  pre-Cambrian.  A  similar  result 
has,  I  understand,  attended  a  similar  attempt  on  the  Pennsyl- 
vania Geological  Survey.  I  may  add  that  I  have  no  doubt  what- 
ever of  the  corre(5lness  of  recent  views  respedling  the  schists, 
&c.,  of  Anglesea  and  Caernarvon^  which  I  mapped  on  the  British 
Survey  with  Sir  A.  C.  Ramsay  some  thirty- five  years  ago,  namely, 
that  they  are  likewise  of  pre-Cambrian  age.  They  correspond 
exa<5lly  with  the  so-called  altered  Quebec  group  of  Logan  ;  but 
here  the  evidence  of  stratigraphical  position  is  much  more  dis- 
tin(5l, — indeed  it  is  so  plain  along  a  line  of  more  than  150  miles 
as  to  leave  no  reasonable  doubt  on  the  matter. 

Some  day  we  may  discover  a  sound  basis  of  separation  for 
Laurentian  and  Huronian,  but  as  yet  this  has  not  been  done  in 
Canada,  unless  mere  mineralogical  differences  in  groups  of  beds 
are  to  be  taken  as  such, — a  feature  which  appears  to  be  also 
chara<5leristic  of  the  supposed  Laurentian  rocks  of  Ireland. 

The  subje(5l  is  one  I  take  great  interest  in,  and,  though  I  have 
written  but  little  about  it,  I  have  perhaps  studied  it  over  a  wider 
geographical  range  than  any  other  living  geologist. — I  am,  &c., 

Alfred  R,  L.  Selwyn. 


A    BOLIVIAN    SAURIAN. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — ^The  "Anglo-Brazilian  Times,"  March  24th,  1883,  says 
that  "  the  Brazilian  Minister  at  La  Paz,  Bolivia,  has  remitted 
to  the  Minister  of  Foreign  Affairs  in  Rio  photographs  of  drawings 
of  an  extraordinary  Saurian  killed  on  the  Beni  after  receiving 
thirty-six  balls.  By  order  of  the  President  of  Bolivia  the  dried 
body,  which  had  been  preserved  at  Asuncion,  was  sent  to  La  Paz. 
It  is  12  metres  long  from  snout  to  point  of  the  tail,  which  latter 
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is  flattened.  Besides  the  anterior  head,  it  has,  4  metres  behind, 
two  small  but  completely  formed  heads  (?)  rising  from  the  back. 
All  three  have  much  resemblance  to  the  head  of  a  dog.  The 
legs  are  short,  and  end  in  formidable  claws.  The  legs, 
belly,  and  lower  part  of  the  throat  appear  defended  by  a 
kind  of  scale  armour,  and  all  the  back  is  prote(5led  by  a  still 
thicker  and  double  cuirass,  starting  from  behind  the  ears  of  the 
anterior  head,  and  continuing  to  the  tail.  The  neck  is  long,  and 
the  belly  large  and  almost  dragging  on  the  ground.  Professor 
Gilveti,  who  examined  the  beast,  thinks  it  is  not  a  monster,  but 
a  member  of  a  rare  or  almost  lost  species,  as  the  Indians  in  some 
parts  of  Bolivia  use  small  earthen  vases  of  identical  shape,  and 
probably  copied  from  Nature." 

If  this  account  should  prove  to  be  accurate  it  would  form  a 
counterpart  to  the  etching  of  the  mammoth  which  forms  so  inte- 
resting a  memorial  of  pre-historic  art. — I  am,  &c., 

William  E.  A.  Axon, 

Fern  Bank,  Higher  Broughton,  Manchester. 
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NOTES. 


Bird-eating  Frog. — ^The  following  curious  narrative  is  taken 
from  the  "  Cape  Times,"  March  27th,  1883  : — "  A  lady  living  in 
the  George  distridl  supplies  the  *  G.  R.  Herald  '  with  the  follow- 
ing particulars  of  the  remarkable  habits  of  this  creature  : — *  I 
have  much  pleasure  in  furnishing  all  the  information  we  have 
regarding  the  large  frogs  which  have  proved  so  destrudlive  to 
our  young  chickens.  A  water-sluit  runs  round  our  terrace,  and 
passes  through  the  ground  over  which  the  poultry  range,  and  in 
this  the  frogs  harbour.  The  first  time  our  attention  was  drawn 
to  their  bird-eating  propensity  was  by  the  cries  of  a  small  bird 
in  a  fuchsia  near  the  stream.  Thinking  it  had  been  seized  by  a 
snake,  several  hastened  to  the  spot,  and  saw  a  beautiful  red  and 
green  sugar-bird  in  the  mouth  of  a  large  greenish  frqg :  only  the 
bird's  head  was  visible ;  and  its  cries  becoming  fainter,  the  frog 
was  killed  and  the  bird  released.  Its  feathers  were  all  wet  and 
slimy,  and  for  some  days  after  we  could  distinguish  it  in  the 
garden  by  its  ruffled  plumage.  Since  then  the  same  species  of 
frog  has  on  several  occasions  been  killed  with  young  chickens, 
half-swallowed,  and  once  a  duckling  was  rescued  from  the  same 
fate.  Whether  the  noise  is  natural  to  these  frogs,  or  assumed  to 
decoy  the  chickens  within  their  reach,  we  know  not ;  but  they 
constantly  make  a  chuckling  sound  so  exacflly  like  a  hen  calling 
her  chickens  for  food  that  we  have  seen  whole  broods  deceived, 
and  rushing  towards  the  sluit  where  they  supposed  the  hen  to 
be.  The  frogs  are  very  wary,  and  it  is  difficult  to  find  them  un- 
less by  the  screams  of  their  vi(5lims.  We  have  lost  large  num- 
bers of  small  chickens  in  an  unaccountable  manner,  and  feel 
sure  now  that  these  frogs  must  be  answerable  for  very  many  of 
them,  as  there  are  no  rats  here,  and  the  chickens  are  carefully 
housed  at  night.  If  I  can  give  you  any  further  details  I  shall  be 
glad  to  do  so.*  " 

Quinine  and  cinchonine,  if  introduced  hypodermically  into 
Guinea-pigs,  rabbits,  and  dogs,  prove  fatal  if  the  dose  is  suffi- 
cient.   A  dog  weighing  12  kilos,  died  from  a  dose  of  2  grms. 

One  Joseph  A.  Steiss,  D.D.,  in  a  treatise  on  "  Primeval  As- 
tronomy," declares  Evolution  **a  lie."  This  is  a  simple  and 
"primeval,"  but  unfortunately  not  conclusive,  style  of  ar- 
gument. 

Prof.  Palmier!  announces  the  existence  in  the  lava  of  Vesuvius 


1883.J  Notes.  371 

of  a  substance  giving  the  spedlnim  line  of  <<  Helium/' — an  ele- 
ment hitherto  recognised  only  in  the  sun. 

Doubts  are  thrown  (**  American  Journal  of  Science  **)  by  com- 
petent authorities  as  to  the  nature  of  the  alleged  '*  lignified 
serpent "  of  Matto  Grosso.  It  is  suggested  that  the  specimen 
is  merely  the  track  of  a  wood-eating  larva,  which  has  been  filled 
up  by  the  growth  of  new  wood. 

M.  C.  Dareste  (<'  Comptes  Rendus  ")  finds  that  eggs,  if  sub- 
mitted to  intense  and  numerous  vibrations,  almost  invariably 
produce  monstrosities.  This  teratogenic  cause  is  the  more  re- 
markable  as  coming  into  play  before  the  development  of  the 
embryo.  Fecundated  eggs  which  have  been  carried  by  railway 
prove  frequently  barren  if  placed  under  a  hen  immediately  after 
a  journey.  If  they  are  allowed  to  rest  for  about  three  days  before 
incubation  they  give  rise  to  chickens. 

Mr.  H.  Spicer  ("  Light  ")  gives  an  account  of  the  spirit  of  a 
Pomeranian  wolf-hound  having  appeared  to  its  master  at  the 
moment  of  death. 

Mr.  W.  F.  Barrett,  in  the  same  journal,  describes  a  clair- 
voyante  as  seeing  with  great  difficulty  when  the  wind  is  high 
and  the  air  charged  with  eledlricity.  When  there  is  a  snow- 
storm she  cannot  see  at  all. 

M.  Herv6  Mangon,  having  observed  that  Mesemhryanthemum 
crystallinum  takes  up  from  the  soil  an  extraordinary  quantity  of 
alkaline  salts,  proposes  to  employ  it  for  removing  the  excess  of 
such  salts  from  land  on  the  sea-coast  and  in  salty  deserts,  so  as 
to  make  it  gradually  fit  for  ordinary  vegetation. 

According  to  **  Forest  and  Stream  "  an  albino  raven  is  now 
living  in  the  Berlin  Aquarium. 

M.  J.  Reiset  ("  Comptes  Rendus  ")  finds  that  the  produces  of 
respiration  in  animals  depend  more  on  the  nature  of  the  diet 
than  on  the  species.  A  part  of  the  nitrogen  set  free  in  the 
transformation  of  the  albumenoid  matters  is  eliminated  as  gas. 
In  herbivorous  animals  there  is  a  considerable  escape  of  a  hydro- 
carbide. 

M.  A.  Robin  (**  Revue  Scientifique  "),  in  an  investigation  of 
the  anatomy  of  the  Cheiroptera,  shows  that  in  different  species 
the  uterus  varies  from  the  simple  form  which  it  has  in  the  higher 
Primates  to  a  double  organ  with  two  separate  openings  into  the 
vagina. 

According  to  **  Wiedemann's  BeibUtter  "  a  shark  belonging  to 
the  genus  Scymnus  is  phosphorescent  over  its  whole  under  sur- 
face, with  the  exception  of  a  black  stripe  on  the  neck.  The 
upper  surface  is  non-luminous. 
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It  is  being  now  generally  admitted  that  the  "  origin  of  the 
fittest  *'  is  no  less  important  than  the  "  survival  of  the  fittest.'* 

According  to  Mr.  D.  Morris  the  mungus  is  the  most  efficient 
rat-catcher  yet  introduced  into  the  West  Indies.  Unfortunately 
they  do  not  confine  their  attention  to  rats. 

According  to  Dr.  Miklucho  Maclay  some  of  the  native  tribes 
of  New  Guinea  do  not  even  know  how  to  kindle  a  fire. 

Prof.  A.  E.  Verril,  in  a  paper  reproduced  by  the  "  Scientific 
American,"  comments  on  the  absence  of  vertebrate  remains  on 
the  sea-bottom  beneath  the  Gulf-stream. 

We  regret  to  learn,  from  the  **  Medical  and  Surgical  Reporter  " 
and  the  *'  New  York  Medical  Journal "  that  an  *<  Anti- Vivisec- 
tion '*  Society  is  about  to  be  formed  in  Philadelphia.  Nobodies 
and  charlatans  will  find  this  an  excellent  opportunity  for  gaining 
notoriety.  Yet  "  Science,"  writing  but  a  little  earlier,  says, 
**  American  Science  has  nothing  to  fear  from  the  future." 

Mr.  F.  W.  True,  of  the  U.  S.  National  Museum  (**  Science  '')» 
calls  attention  to  the  swinging  of  the  human  arms  when  walking 
as  an  inheritance  from  a  semi-quadrupedal  state. 

M.  Ed.  Perrier  ("  Comptes  Rendus  '*)  concludes,  from  the  re- 
sults of  deep-sea  dredgings,  that  the  abysmal  fauna  is  in  great 
part  descended  from  that  of  the  littoral  regions,  and  has  become 
acclimatised  in  the  depths.  The  conditions  of  existence  being 
there  constant,  this  fauna  exhibits  little  variation. 

According  to  the  '<  Indian  Forester"  Australian  acacias,  if 
transplanted  to  the  north  of  India,  after  many  years  gradually 
modify  their  time  of  flowering  to  suit  the  change  of  climate,  and 
blossom  in  June  instead  of  Odlober. 

Mr.  Jeffries  describes,  in  ^*  Science,"  a  hermaphrodite  bird,  a 
green-tailed  towhee  ^?^,  from  Colorado.  The  sexual  organs  were 
male  on  the  right  side,  and  female  on  the  left.  The  plumage 
was  that  of  a  female. 

According  to  Mr.  J.  Jamieson  (Royal  Society  of  Vidloria)  a 
diredl  adlion  of  the  sun's  rays,  as  such,  upon  badleria  has  not 
been  definitely  shown. 

M.  J.'Reiset  ("  Comptes  Rendus  ")  shows  that  cow's  milk,  as 
it  issues  from  the  teat,  is  not  alkaline,  but  rather  inclining  to 
acidity. 

M.J.  A.  Fort  (*•  Comptes  Rendus  ")  has  made  an  experimental 
study  of  the  physiological  adlion  of  coffee.  He  finds  that  its 
immediate  effe(5l  is  to  excite  the  central  nervous  system,  and  that 
it  neither  increases  nor  diminishes  the  proportion  of  azotised  food 
which  requires  to  be  consumed. 
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According  to  the  "  Popular  Science  Monthly  "  a  genuine  aqua- 
rium devoted  to  biological  research  is  about  to  be  established  by 
the  United  States  Commission  of  Fish  and  Fisheries,  at  Wood's 
Hole,  Massachusetts. 

Herr  Engelmann  {"  Botanische  Zeitung  ")  has  demonstrate^^ 
experimentally  that  only  the  pigmentiferous  cells  in  plants,  and 
in  these  only  the  pigmentiferous  particles  of  plasma,  are  capable 
of  giving  off  oxygen  under  the  influence  of  light.  In  the  vege- 
table world  there  exist,  besides  chlorophyll,  a  series  of  other 
colouring  matters  (chromophylls)  which  exert  an  assimilatory 
a(5lion. 

Dr.  J.  D.  Caton  T"  American  Naturalist")  gives  instances  of 
curious  friendship  oetween  a  sand-hill  crane  and  a  family  of 
swine ;  also  between  a  Hawaiian  goose  {Bernicla  sandwicensis) 
and  a  litter  of  young  pigs.  A  male  Wapiti  deer,  in  the  Ottawa 
acclimatisation  grounds,  forsook  his  mate  and  attached  himself 
to  a  Durham  heifer,  but  his  frequent  intercourse  with  her  did  not 
lead  to  the  production  of  hybrids. 

E.  Baumann  (**  Pfluger's  Archiv.  ")  criticises  very  sharply  the 
results  of  Loew  and  Bokorny  on  the  chemical  cause  of  life.  He 
maintains  that  chemical  distin(5lions  between  living  and  dead 
protoplasm  have  long  been  recognised,  and  that  the  readlion 
recognised  by  L.  and  B.  is  not  of  general  importance. 

M.  Cornu  ("  Naturforscher  ")  proves  that  gases  may  be  ab- 
sorbed through  the  epidermis  of  the  atrial  organs  of  plants. 
The  grapes  in  a  vinery  were  spoiled  because  the  gardener  had 
coated  some  plant-stages  with  badly-smelling  tar-oil.  The 
offensive  flavour  was  stronger  in  the  centre  of  each  grape  than 
on  the  skin.  The  roots  and  stems  of  the  vines  were  outside  the 
house. 

According  to  Col.  Venukoff  there  exist  great  anomalies  in  the 
different  magnetic  elements  in  the  neighbourhood  of  Belgord,  in 
the  province  of  Kursk.  There  is  no  trace  of  iron-ore  in  the 
distri(5l. 

Prof.  Bruns,  of  Tubingen,  finds  that  a  portion  of  marrow, 
freed  from  bone  and  inserted  under  the  skin  of  the  same  animal 
at  a  point  distant  from  its  origin,  gives  rise  to  the  formation  of 
bone  and  cartilage  at  the  point  in  question. 

A  new  vegetable  parasite,  Haplococcus  reticulatus,  has  been 
recently  discovered  in  pork  by  Dr.  Zopf.  It  occurs  in  from  30  to 
40  per  cent  of  the  animals  examined.  Would  it  not  be  well  if 
we  paid  more  attention  to  the  sanitary  legislation  of  Moses, 
doubtless  a  fragment  of  the  ancient  medical  lore  of  Egypt  ? 

In  Italy  the  water  of  hot  springs  is  being  extensively  used  in 
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horticulture  for  the  produ(5lion  of  early  crops.    The  same  thing 
is  being  done  on  a  large  scale  in  Japan. 

L.  Palmier!  ("  Rend.  Accad.  di  Napoli ")  observes  that  if 
several  chlorides  are  introduced  simultaneously  into  the  same 
flame,  the  spedlral  lines  of  only  one  of  them  are  often  seen. 
Copper  chloride,  unless  in  large  excess,  is  not  visible  in  presence 
of  sodium  chloride. 

There  has  lately  sprung  up  an  Association,  or  Union,  or 
**  Movement,"  for  opposing  the  "  Deceased  Wife's  Sister's  Agita- 
tion.*' Chara<5leristically,  there  is  among  the  members  of  the 
committee  not  a  single  medical  man  or  physiologist — the  only 
class  entitled  to  be  heard  on  the  question. 

MM.  W.  Wroblewski  and  Olszewski  have  solidified  carbon  di- 
sulphide  at  —  li6®  C,  alcohol  at  —  I30'5°  C,  and  have  obtained 
oxygen  as  a  colourless  mobile  liquid  at  135*8^  C,  under  a  pressure 
of  22  atmospheres. 

During  anti-cyclones  the  temperature  of  mountain  stations 
flu(5luates  strangely  within  a  few  hours.  According  to  <<  Ciel  et 
Terre  "  the  following  temperatures  were  registered  at  Trogen,  at 
the  altitude  of  892  metres,  on  December  6th,  1869: — At  noon, 
io'2®C. ;  at  I  p.m.,  9*4*^;  at  2,  — 4*6°;  at  3,  4*3°;  at  4,  4'i®; 
at  5,  —4*8® ;  at  6,  8*8°  ;  and  at  7,  —4*2°.  Thus  from  5  to  6  p.m. 
the  thermometer  rose  24'6°  F.,  and  fell  nearly  to  the  same  extent 
by  7  p.m. 

Dr.  Joseph  proposes  to  attack  field-mice  by  means  of  a  highly 
contagious  and  fatal  skin-disease  to  which  they  are  liable.  This 
disease  is  occasioned  by  a  parasitical  fungus  (A  chorion  Schdn- 
leinii).  Dr.  Joseph  proposes  to  catch  a  few  mice,  treat  them 
with  the  fungus,  and  turn  them  loose. 

Dr.  Stumpf  ("  Archiv.  f.  Klin.  Medicin.")  has  made  some  inte- 
resting experiments  on  the  influence  of  certain  medicines  upon 
the  secretion  of  milk.  Small  doses  of  potassium  iodide  admi- 
nistered to  a  goat  doubled  the  fatty  matter  and  increased  the 
sugar  in  her  milk,  the  albumenoids  and  salts  remaining  un- 
changed. Lead  slightly  increased  total  solids  and  albumenoids, 
but  diminished  fatty  matter.  Morphine  produced  no  perceptible 
change.  Alcohol — whether  pure,  diluted  with  water,  or  in  the 
form  of  beer — increased  sugar  and  fatty  matter,  decreasing  the 
specific  gravity,  and  leaving  the  quantity  unafledled. 

Covering  the  skin  with  an  air-proof  varnish  is,  according  to 
Dr.  EUenberger  ("Deutsche  Zeitschrift.  Thier-Medizin ")  not 
necessarily  fatal. 

Prof.  Kirchner,  in  a  long  series  of  researches,  confirms  the 
conclusion  of  Darwin  that  only  the  point  of  the  root  of  plants  is 
dire(5lly  sensitive  to  gravitation. 
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According  to  M.  J.  Brautlecht  ("  Naturforscher ")  microbia 
may  be  found  in  abundance  in  the  moisture  condensing  on  the 
sides  of  a  bell-glass  placed  over  sand,  gravel,  or  garden-mould 
which  had  been  previously  watered  with  a  fluid  containing 
badleria. 

Baron  Ettingshausen  finds  that  the  Tertiary  flora  of  Australia 
is  far  more  nearly  allied  to  the  Tertiary  floras  of  the  other  con- 
tinents than  to  the  living  flora  of  Australia. 

Mr.  D.  Mackintosh  (<<  Geological  Magazine  ")  agrees  with  the 
late  T.  Belt  in  considering  that  only  a  few  thousand  years  have 
elapsed  since  the  glacial  beds  were  laid  down,  thus  rendering  it 
less  remarkable  that  no  new  species  of  animals  seem  to  have 
appeared  since  the  Glacial  Age. 

M.  Richet  has  been  eledled  to  the  vacancy  in  the  French 
Academy  of  Science  (Secflion  of  Medicine  and  Surgery)  by 
32  votes  as  against  23  polled  by  M.  Brown-Sequard. 

M.  P.  M6gnin  (<<  Comptes  Rendus,")  gives  an  instance  of  the 
dire<5l  reproduction  of  a  tape-worm  {Tania  serrata),  in  the  intes- 
tines of  a  young  dog,  without  any  possible  larval  migration. 

Dr.  C.  A.  Cameron,  at  a  meeting  of  the  Academy  of  Medicine 
in  Ireland,  read  a  paper  showing  that  consanguineous  manages 
were  a  cause  of  deaf-mutism.  Other  medical  gentlemen  pre- 
sent gave  instances  of  the  racial  injury  occasioned  by  such 
marriages. 

F.  H.  Storer  ("  Science  **)  mentions  that  a  hawk  {Buteo  Penn- 
sylvanicus)  was  found,  when  shot,  to  have  its  stomach  entirely 
full  of  caterpillars. 

S.  Kneeland  writes  to  the  same  journal  to  say  that  the  house- 
fly is  extremely  rare  in  the  Philippines. 

According  to  the  Halifax  <'  Guardian  ''  that  town  has  been  the 
scene  of  an  Anti-Vaccination  riot. 

P.  P.  Deh^rain  (**  Annales  Agronomiques  ")  finds  that  during 
germination  young  plants  absorb  a  considerable  quantity  of 
mineral  matter.  Calcium  ulmate  seems  to  have  in  this  respedt 
a  particularly  favourable  influence. 

Dr.  H.  Winnacker  ("  Naturforscher 'M  has  made  a  particular 
study  of  the  vegetation  of  sewers  and  of'^  drainage  channels.  He 
finds  that  the  Algae  which  are  harmless  flourish  best  in  channels 
which  are  constantly  traversed  by  clean  water.  On  the  other 
hand,  the  Schizomycetes  (including  Micrococcus ^  Bacillus^  Spi- 
rillum, and  Bacterium)  which  are  dangerous  flourish  in  water- 
courses which  are  alternately  wet  and  dry.  A  green  deposit  is  a 
favourable  sign. 
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For  the  normal  eye  every  point  of  the  8pe(5lrum  appears  with 
a  different  colour.  For  the  colour-blind  there  are  certain  points 
in  which  they  obtain  the  sensation  of  whiteness,  because  at  these 
points  the  two  colour-sensations  which  in  them  exclusively  pre- 
dominate adl  with  equal  intensity,  and  produce  the  sensation  of 
whiteness.  Herr  A.  K6nig(**Verhand,  Berlin  Physik  Gesells.") 
has  determined  this  neutral  point  in  a  number  of  cases  by  means 
of  a  special  apparatus.  He  considers  that  the  cause  of  colour- 
blindness lies  in  a  more  or  less  complete  coincidence  of  two  of 
the  three  curves  of  primary  sensibility. 

M.  Aug.  Charpentier  {**  Comptes  Rendus'*)  considers  that 
from  the  point  of  view  of  perception  we  must  recognise  two  very 
distindl  groups  in  the  series  of  colours.  The  warm  colours  are 
distinguished  from  a  colourless  ground  more  easily  than  white, 
whilst  the  cold  colours  are  less  readily  distinguished  than  white. 

Professor  J ager,  the  "  soul- smeller  "  (s^^/^»-mc//^r)  as  he  is 
familiarly  called  in  Germany,  delivered  lately  a  ledlure  on  the 
necessity  of  wearing  animal  fibres  alone  next  to  the  skin,  rejedling 
cotton  and  linen  even  for  the  linings  of  garments.  Many 
passages  of  the  le(5lure  are  said  to  have  occasioned  general 
cheerfulness. 

Professor  J.  W.  Spencer  (**  Kansas  Review  of  Science")  main- 
tains that  in  the  earlier  portion  of  the  Quaternary  Age,  the 
Mississippi  was  very  much  larger  than  at  present,  having  in  the 
lower  part  of  its  course  an  average  width  of  fifty  miles,  and 
received  the  drainage  of  Lakes  Superior,  Michigan,  and 
Winnipeg. 

We  observe  that  "  right-handedness  "  extends  very  far  along 
the  animal  series.  Parrots  hold  their  food  by  preference  in  the 
right  foot,  and,  though  we  cannot  speak  positively,  wasps, 
beetles,  and  spiders  seem  to  use  the  right  anterior  foot  most 
commonly. 

To  our  non-professional  mind  the  proje<5led  establishment  of  a 
new  hospital  for  North  London  seems  a  step  of  doubtful  wisdom 
in  face  of  the  financial  difficulties  with  which  the  existing  medi- 
cal Charities  have  to  struggle. 

M.  V.  Babes  {**  Comptes  Rendus  ")  has  made  a  comparative 
study  of  the  bacilli  of  leprosy  and  of  tuberculosis,  and  finds 
that  the  distinctions  indicated  by  Dr.  Koch  do  not  exist,  but  he 
points  out,  in  their  place,  other  differences. 
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I.    WASTE. 

OME  time  ago  it  was  the  fashion  to  extol  the  wonder- 
ful economy  of  "  Nature."  Did  she  not,  in  her 
anxiety  to  leave  nothing  unutilised,  put  ten  plants  or 
animals  where  there  was  only  room,  light,  and  nutriment 
for  two  or  three  ?  Did  she  not  make  the  most  of  space  by 
peopling  both  the  outer  surface  and  even  the  interior  of 
animals  with  parasites  ?  Did  she  not  break  up  her  produdls 
the  moment  their  life  had  ceased,  and  use  the  materials  over 
again,  thus  setting  man  an  example  which  he  as  yet  but 
very  imperfeftly  follows  ? 

Yet  whilst  fully  admitting  these  and  many  other  instances 
of  thrift  in  Nature, — some  of  them  carried  out  to  the  sore 
discomfiture  of  the  beings  wrought  upon, — not  a  few  minds 
have  come  to  recognise  an  accompanying  outlay  of  material 
and  of  power  which  from  a  human  point  of  view  is  simply 
profligate.  Men  are  acSlually  beginning  to  write  and  speak 
about  the  extravagance  of  Nature.  By  way  of  exception- 
ally adopting  a  new  fashion  let  us,  too,  consider  the  waste- 
fulness so  strangely  and  in  seeming  inconsistency  mingled 
with  parsimony.  Is  Nature  in  certain  respedls  lavishly 
prodigal,  expending  means  out  of  all  fair  proportion  to  the 
end  to  be  produced  ? 

Our  notice  is  first  drawn  to  certain  fadts  connedled  with 
the  propagation  of  plants  and  animals.  We  find  that  eggs, 
seeds,  germs  are  produced  in  such  abundance  that  not  a 
tithe,  not  a  hundredth,  of  them  can  possibly  reach  ma- 
turity. Of  these  seeds  and  ova  the  vast  majority  never 
germinate,  never  come  to  life  at  all.  Many  are  devoured  by 
predatory  animals ;  and  inasmuch  as  all  are  nourished  by 
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organic  matter^   all    animals  are    predatory.      Many    are 
destroyed  by  unfavourable  circumstances,  by  extremes  of 
.temperature,  by  deficiency  or  excess  of  moisture.    A  fish 
deposits  its  spawn  in  stream  or  pool,  and  the  water  dries  up 
in  a  rainless  season  ;  or  a  violent  flood  conveys  the  spawn 
along  with  the  mud  or  sand  away  over  the  fields,  and  when 
it  retires  leaves  them  to  perish.     Of  the  seeds  and  germs 
of  the  vegetable  world  it  is  no  exaggeration  to  say  that  only 
a  fra(5tional  minority  comes  in  contafl  with,  the  soil  at  all. 
Numbers  fall  or  are  driven  upon  the  leaves  or  stems  of  other 
plants,  where  it  is  impossible  for  them  to  germinate.   Others 
fall  upon  surfaces  of  rock  and  stone  ;  others  again  reach  the 
soil,  but  where  it  is  unsuitable  in  quality  or  in  situations 
where  their  growth  is  rendered  abortive  by  dense  shade. 
An  incalculable  number  of  the  seeds  of  land  plants  perish 
by  being  driven  into  rivers,  lakes,  and  seas.     More  striking 
still  is  the  waste  of  pollen,  the  male  reproductive  element  of 
plants.     In  a  great  class  of  the  vegetable  kingdom,  the  so- 
called   anemophilous  plants — of   which    the    grasses,  the 
sedges,  the  firs,  and  pines  are  instances — this  pollen  is  con- 
veyed to  the  female  organs  of  the  species  by  the  agency  of 
the  wind.     Every  particle  which  falls  in  any  other  situation 
is  wasted.     If  we  expose  in  spring-time,  when  such  plants 
are  in  flower,  plates   of  glass  coated  with  glycerine,  and 
afterwards  examine  them  with  the  microscope,  we  recognise 
grains  of  pollen  of  many  species.    Thus  we  have  proof  that 
this  fertilising  element  is  distributed  quite  promiscuously. 
Hence  if  the  flowers  are  to  be  fecundated  the  supply  of 
pollen  must  be  indefinitely  greater  than  what  would  be 
sufficient  if  every  grain  were  conveyed  to  the  place  where  it 
is  wanted.     It  has  further  been  remarked  by  botanists  that 
this  waste  has  increased  and  is  increasing.     In  other  words, 
many  plants,  such  as  the  grasses  and  sedges,  formerly  ferti- 
lised by  the  aid  of  insefts,  have  become  anemophilous — 
wind-fecundated — by  a  process  of  degeneration. 

Believers  in  competition  or  "  natural  seledlion  "  may  here 
perhaps  urge  that  the  destruction  of  seeds,  germs,  or  ova, 
which  we  have  just  described,  is  but  a  part  of  the  process 
which  eliminates  the  individuals  least  fitted  to  survive. 
This,  however,  is  not  the  case :  when  the  seed  has  germi- 
nated, when  the  egg  is  hatched,  the  stronger  and  healthier 
young  plant  or  animal  may  have  a  certain  advantage  as 
compared  with  its  less  vigorous  and  healthy  rivals.  But 
whilst  the  ovum  or  the  seed  remains  such  the  chances  of 
survival  depend  on  no  inherent  attributes,  but  on  purely  ex- 
ternal agencies,  such  as,  for  want  of  a  better  name,  we  are 
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forced  to  call  accidental.  A  hundred  seeds  may  have  been 
produced  by  a  most  healthy  plant,  and  they  may  have  been 
matured  by  the  most  favourable  weather ;  but  all  this  will 
not  in  the  least  secure  them  from  being  devoured  by  birds, 
nor  will  it  aid  them  in  finding  a  patch  of  fertile  soil.  Pre- 
cisely similar  is  the  case  with  the  eggs  of  animals.  Thus 
we  see  that  the  first  great  process  of  elimination,  which 
proscribes  the  many  and  lets  the  few  survive,  takes  and  can 
take  no  account  of  relative  fitness  or  unfitness. 

We  may  ask  here  what  becomes  of  the  pollen-grain  which 
fails  to  come  in  contadl  with  the  stigma  of  a  fiower  of  its 
own  species  ?  what  of  the  seed  which  never  germinates,  or 
of  the  egg  which  is  never  hatched  ?  Most  of  them  will 
sooner  or  later  be  devoured  ;  some  will  putrefy,  and  contri- 
bute in  their  small  way  to  the  fertilisation  of  the  soil ;  but 
it  may  well  be  asked  whether  this  is  a  sufficient  reason  for 
the  produ(5lion  of  an  excess  of  elements  chemically  and 
physiologically  adapted  for  the  perpetuation  of  animal  and 
vegetable  life.  The  soil,  it  appears  to  us,  might  be  manured 
more  cheaply;  animals  might  be  fed  at  a  less  outlay  of 
energy  and  material.  That  the  seeds  of  plants  should  serve 
as  the  food  of  animals  seems  in  many  respefts  to  have  been 
especially  guarded  against  by  Nature.  Witness  the  number 
of  species  where  the  seed  itself  is  enclosed  in  a  shell,  hard, 
prickly,  indigestible,  or  of  disagreeable  taste :  yet,  whilst 
thus  guarding  many  seeds  from  mishap,  she  produces  them 
under  circumstances  where  their  ultimate  germination  is  a 
work  of  chance.  Again,  it  is  well  understood  that  the  se- 
cretion of  the  sexual  produdls  is  no  slight  demand  upon  the 
resources  of  the  adult  animal.  In  many  species  the  male  is 
exhausted  by  a  simple  aft  of  fecundation,  and  the  female 
dies  almost  immediately  after  depositing  her  eggs.  Why 
should  a  task  be  laid  upon  them  a  hundredfold  greater  than 
really  eventuates  in  the  birth  of  the  next  generation  ?  There 
is  here,  surely,  if  not  dire(5t  waste,  nothing  that  can  rank  as 
economy, — no  attempt  to  produce  the  maximum  effeft,  or  at 
least  the  effedl  needed  at  a  minimum  outlay. 

In  close  connexion  with  this  part  of  the  subjedl  comes  the 
reproduftion  of  the  feeble,  the  deformed,  and  the  diseased. 
If  we  glance  over  the  whole  of  the  organic  world  we  find  in 
every  species  a  wide  range  as  regards  strength,  vigour,  and 
approximation  to  what  may  be  called  the  physical  type  of 
its  kind.  We  find  such  differences  prevailing  not  merely  in 
man,  in  tame  animals,  and  in  cultivated  plants,  but  among 
wild  individuals.  Now  we  may  safely  conclude,  or  rather 
we  learn  from  experience,  that  the  offspring  of  feeble  and 
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diseased  plants  and  animals  inherit  the  parental  short- 
comings in  a  heightened  degree ;  yet  we  find  too  often  that 
bodily  superiority  in  animal  or  plant  is  not  necessarily  ac- 
companied by  marked  fecundity,  and  that,  on  the  other  hand, 
debility  and  sterility  are  far,  very  far,  from  keeping  equal 
step.  Who  has  not  seen  a  mean,  shabby,  little  oak  tree, — 
a  vegetable  hobgoblin,  and  living  libel  on  its  species, — ^yet 
literally  covered,  season  by  season,  with  acorns  ?  Who  has 
not  observed  that,  in  our  own  species,  the  scrofulous  and 
the  phthisical  have  often  more  numerous  families  than  the 
healthy  and  the  robust  ?  Now  if,  in  accordance  with  the 
principles  of  heredity,  the  diseased  tree  or  the  diseased  ani- 
mal reproduces  its  like,  we  have  here  a  case  of  waste.  The 
young  trees  or  the  young  animals  sprung  from  such  parentage 
will  perhaps — and  this  is  the  best  case — ^not  reach  maturity. 
In  the  struggle  between  species  and  species,  or  between  in- 
dividual and  individual,  they  are  soon  trodden  down,  and  are 
in  the  meantime  simply  an  encumbrance.  The  food  they 
consume  and  the  space  they  occupy  might  have  served  a 
better  purpose.  And  circumstances  may  sometimes  make 
them  a  more  important  obstacle  than  their  intrinsic  powers 
might  seem  to  warrant.  An  acorn  of  the  miserable  little 
oak  tree  we  have  been  pi£luring  may  perchance  fall  into 
good  unoccupied  soil,  whilst  the  fruit  of  the  **  Major-,"  the 
"  Shambles-,"  or  the  *'  Parliament-"  oak  in  "  merrie  Sher- 
woode  "  may  be  devoured  by  squirrels  or  be  carried  off  to 
feed  swine. 

Not  merely  the  progeny  of  the  debilitated,  but  every  ani- 
mal and  plant  which  fails  to  reach  maturity,  may  be  said  to 
be  an  instance  of  waste.  Especially  is  this  the  case  in  the 
human  species.  The  world  would  be  immensely  the 
wealthier,  as  well  as  the  happier,  if  all  those  multitudes  of 
children  who  die  before  reaching  maturity  had  never  been 
born,  and  if  the  cost  of  their  nurture  and  education  could 
have  been  capitalised. 

We  turn  now  to  a  very  different  region.  The  importance 
of  combined  nitrogen — as  distinft  from  free  gaseous  nitro- 
gen— is  beyond  all  dispute.  It  is  a  most  important  part  of 
the  food  of  plants,  without  which  their  growth,  or  indeed 
their  life,  is  utterly  impossible.  From  plants  it  is  transferred 
to  the  animals  which  direAly  or  indirectly  feed  upon  them, 
and  forms  a  most  essential  constituent  of  their  blood,  their 
flesh,  their  eggs,  &c.  In  short,  we  may  say  that  without 
combined  nitrogen  life — as  it  exists  in  this  world — is  simply 
impossible.  Further,  the  stock  of  combined  nitrogen  present 
elsewhere  than  in   plants  and  animals  is  by  no   means 
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unlimited.  The  atmosphere,  the  waters,  and  the  soils  have 
all  been  carefully  analysed  to  determine  their  proportion  of 
this  constituent,  but  everywhere  it  has  been  found  in  very 
small  quantities — mere  traces.  Thus,  according  to  Frese- 
nius,  one  million  parts  of  air  contain  as  an  average  only 
0*133  part  of  ammonia.  So  that,  roughly  speaking,  seven 
million  pounds  of  atmospheric  air  contain  i  pound  of  am- 
monia.  The  combined  nitrogen  present  in  rain-water  ranges 
from  8  to  65  parts  in  ten  million  parts.  Again,  not  merely 
is  the  existing  store  of  combined  nitrogen  thus  very  small, 
but  we  find  hitherto  no  efficient  provision  for  its  increase  or 
renewal.  It  was  formerly  believed  that  plants — some  plants 
at  least,  such  as  clover,  lucerne,  peas,  and  beans — had  the 
power  of  seizing  the  gaseous  nitrogen  of  the  air,  and  con- 
verting it  in  their  tissues  into  ammonia,  nitrates,  or  into 
organic  compounds.  Careful  series  of  experiments,  carried 
on  in  many  cases  in  the  hope  that  this  might  be  true,  have 
given,  however,  a  uniformly  negative  answer.  If  we  plant 
seeds  in  soil  free  from  combined  nitrogen,  and  pass  over 
them  only  such  air  as  has  been  carefully  deprived  of  ammo- 
nia or  nitric  acid,  we  find  in  the  dwarfed  diminutive  shoots 
which  spring  up  no  more  combined  nitrogen  than  pre- 
existed in  the  seed.  A  repetition  of  such  experiments, 
under  every  variation  of  circumstances,  has  driven  both 
scientific  chemists  and  pra(5tical  agriculturists  to  the  con- 
clusion that  plants  cannot  assimilate  or  feed  upon  the  free 
nitrogen  of  the  air.  As  for  animals,  they  have  not  even 
the  least  pretensions  to  the  power  which  we  find  plants  do 
not  possess. 

Nor  have  we  been  able  to  trace  in  the  inorganic  world  any 
processes  which  meet  the  difficulty.  Even  the  small  pro- 
portion of  ammonia  found  in  the  air  is  certainly  in  part — 
and  we  do  not  know  in  how  great  part — derived  from  the 
decomposition  of  animal  and  vegetable  matter.  We  know 
that  nitrogen  can  be  made  to  combine  with  oxygen  by  elec- 
tric sparks,  or  in  other  words  by  lightning.  It  has  also  been 
ascertained  that  the  so-called  effluve,  or  silent  ele<5tric  dis- 
charge, can  induce  the  combination  of  nitrogen  with  hydro- 
gen, thus  forming  ammonia.  But  these  processes  are 
exceedingly  slow  and  little  produ(5live.  It  has  lately  been 
established  that  at  great  elevations  in  the  atmosphere  they 
are  even  less  aftive  than  near  the  earth's  surface.  Thus 
water  obtained  from  snow  colle(5led  at  high  elevations  in  the 
Alps  contains,  according  to  M.  Boussingault,  no  nitric  acid, 
and  in  some  cases  no  ammonia^  the  maximum  proportion  of 
the  latter,  at  heights  exceeding  3000  metres,  being  i  part  in 
ten  millions. 
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We  may  therefore  sum  up  by  saying  that  combined  nitro- 
gen is  indispensable  to  animal  and  vegetable  life ;  that  the 
world's  stock  of  such  combined  nitrogen  is  relatively  small ; 
and  that  the  processes  for  its  increase  or  recovery  are 
tedious,  and  not  aftive.     Surely  we  might,  under  these  cir- 
cumstances, expeft  that  if  Nature  were  a  consistent  econo- 
mist she  would  most  carefully  watch  over  her  supply  of 
combined  ammonia,  and  guard  against  its  decomposition. 
Such,  however,  is  not  the  case.     M.  J.  Reiset  has  recently 
shown  that  a  part  of  the  nitrogen  contained  in  the  albu- 
menoid  matters  of  animals  is  set  free  during  the  transform- 
ations going  on  in  the  body,  and  escapes  as  gas.    When  the 
liquid  and  solid  excretions  of  animals  enter  into  putrefadtion 
a  part,  indeed,  of  the  nitrogen  present  reappears  as  ammo- 
nia or  as  nitric  acid.     But  another  portion  is  liberated,  and 
takes  the  form  of  free  nitrogen.     A  striking  instance  of  this 
waste  is  seen  in  the  case. of  sewage.     Knowing  the  rain-fall 
and  the  water-supply  of  a  town,  and  the  amount  of   its 
population,  we  can  form  an  approximate  calculation  of  the 
quantity  of  nitrogenous  matter  which  such  sewage  ought  to 
contain.     But  if  we  then  submit  a  sample  of  such  sewage 
to  analysis  we  shall  find  the  result  falls  greatly  below  the 
most  moderate  estimate.     From  ao  to  50  per  cent  of  the 
combined  nitrogen  originally  present  in  the  excreta  has  es- 
caped in  the  free  state,   and  has  been  wasted.     In  the 
"  Journal  of  Science  "  for  1878  (p.  145)  we  discussed  man's 
sins  and  shortcomings  as  regards  the  economy  of  nitrogen. 
We  see  now  that  Nature  is  guilty  of  waste  of  the  very  same 
kind. 

It  has  lately  been  forced  upon  our  attention  that  the  per- 
manent and  decided  enrichment  of  a  soil  by  manuring  is,  as 
regards  the  nitrogenous  constituents,  difficult,  if  not  abso- 
lutely out*  of  the  question.  If  we  mix  with  the  earth 
guano,  blood,  fish,  or  other  nitrogenous  matter,  a  rapid 
series  of  changes  takes  place.  Not  only  does  a  part  of  the 
combined  nitrogen  escape  in  the  free  state,  but  the  rest, 
under  the  infiuence  of  ferments  present  in  the  soil  is  ren- 
dered soluble  far  more  rapidly  than  it  is  required  or  can  be 
utilised  by  the  growing  crops,  and  is  washed  down  and 
carried  away  in  the  drainage-water,  passing  ultimately  into 
the  sea.  We  have,  indeed,  no  reason  to  suspecfl  that  it  is 
in  this  process  decomposed,  but  its  immediate  utilisation  on 
the  earth's  surface  is  suspended.  An  enlightened  economy 
condemns  in  man  not  merely  the  adlual  destruftion  of  any 
useful  matter,  but  its  being  locked  up  in  an  unavailable 
form,  or,  figuratively  speaking,  its  withdrawal  from  circu- 
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lation.  The  miser  of  the  old  school,  who  buried  his  gold 
beneath  the  floor  of  his  house,  is  pronounced  a  bad  econo- 
mist :  had  he,  instead,  invested  it  judiciously  he  might  have 
become  a  much  wealthier  man.  The  fadt  that  sooner  or 
later  the  hoard  is  discovered  and  utilised  does  not  cancel  his 
error.  Just  in  the  same  manner  Nature  has  withdrawn 
from  circulation  a  considerable  part  of  her  capital,  and  has 
kept  it  in  such  a  state  as  to  take  no  part  in  the  transforma- 
tions on  which  animal  and  vegetable  life  depend.  The 
coal-beds,  carboniferous  and  oily  shales,  &c.,  consist  of  the 
relics  of  vegetation  which  have  been  locked  up  for  thousands 
of  years  in  an  inadtive  condition.  We  refer  here  not  to  the 
carbon  and  the  hydrocarbons  present,  since  carbon  and  hy- 
drogen are  elements  so  abundant  that  Nature  has  small 
cause  to  practise  thrift  as  far  as  they  are  concerned.  But 
coal,  lignite,  and  their  kindred  minerals  contain  nitrogen  in 
the  combined  state,  sometimes  in  proportions  exceeding 
I  per  cent.  All  this  combined  nitrogen,  which  in  an  article 
so  plentiful  as  coal  amounts  to  a  prodigious  quantity,  has 
been  for  unknown  ages  rendered  practically  non-existent. 

But  it  will  be  contended,  in  reply,  man  has,  during  the 
last  few  centuries,  found  these  deposits,  and  is  utilising 
them  !  True  ;  just  as  the  treasure-seeker  sometimes  finds 
the  buried  hoard  of  the  miser  or  the  pirate,  and  brings  it 
more  or  less  rationally  into  use.  The  discovery  may  be 
exceedingly  convenient  to  such  treasure-seeker,  yet  none 
the  less  the  miser  or  the  pirate  was  a  bad  economist.  Why 
should  Nature  be  judged  differently. 

We  turn  again  in  a  totally  different  direction.  Suppose 
that  there  exist  a  number  of  different  machines  or  appliances 
whatsoever  for  executing  one  and  the  same  task.  Suppose, 
further,  that  these  contrivances  differ  much  among  them- 
selves in  their  relative  degree  of  excellence  and  efficiency. 
We  may  take,  for  example,  the  boomerang,  the  sling,  the 
bow,  the  match-lock,  the  flint-lock,  the  muzzle-loading  rifle, 
and  the  breech-loader.  Or,  as  another  instance,  let  us 
compare,  as  means  of  transporting  merchandise,  the  pack- 
horse,  the  stage-waggon,  and  the  goods-train.  If  a  manu- 
fafturer  employed,  and  continued  to  employ,  all  these  three 
kinds  of  conveyance  for  transporting  the  same  kind  of  goods 
to  the  same  place,  he  would  not  unjustly  be  pronounced  a 
bad  economist.  Yet  this  is  precisely  what  Nature  does. 
We  find  her  employing  a  number  of  different  agents  to  effedl 
some  one  purpose,  and  she  even  gives  a  preference  to  those 
which  work  in  the  least  satisfaftory  manner.  Thus  we  see 
the   removal    of  putrescent   and  excrementitious  matter 
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committed  to  a  number  of  beings  who  proceed  on  very 
different  principles.  Some,  such  as  the  dung-beetles  and 
sexton-beetles,  bury  the  offensive  matter  in  the  earth,  so 
that  its  odours  and  other  exhalations  are  absorbed  by  the 
soily  and  cease  to  be  a  nuisance.  These  creatures,  more- 
over,  prey  on  no  other  kind  of  matter,  so  that  there  is  no 
fear  of  taint  or  disease  being  spread  by  their  agency.  Hence 
they  may  be  called  model  scavengers.  Others  again,  among 
which  a  great  number  of  two-winged  flies  may  be  included, 
eat  carrion  and  excrement,  and  deposit  their  eggs  in  it,  but 
leave  it  on  the  surface  of  the  earth,  and  for  the  time  being 
intensify  its  putrefa<5tion.  Further,  these  flies  do  not  confine 
themselves  to  putrescent  matter,  but  settle  upon  and  feed  on 
a  great  variety  of  substances,  living  or  lifeless,  and  thus 
spread  decomposition  and  disease.  They  are,  in  fadt,  the 
worst  of  conceivable  scavengers.  Where  they  remove  one 
nuisance  they  occasion  ten.  Yet  Nature  employs  them,  it 
would  seem,  in  preference  to  the  perfedl  sanitary  workers 
previously  mentioned.  In  preference,  we  say,  because  the 
bad  workers  seem  to  become  more  plentiful,  whilst  the 
perfedt  workers  are  losing  ground. 

We  have  thus  attempted  to  give  not  a  catalogue,  but 
merely  a  few  instances  where  Nature  does  not  appear  to  aft 
according  to  the  principles  of  economy,  but  rather  of  care- 
lessness and  waste.  On  what  system  such  prodigality  is 
intermingled  with  a  parsimony  so  extreme  as  in  some  cases 
to  defeat  its  own  ends,  we  are  unable  to  explain. 


II.    SOME    ETHNOLOGICAL    OBSERVATIONS. 

By  Cl.  de  Crespigny. 

JjliJAVING  read  somewhere  that  Jewesses  in  Eastern 
rJ^S.  Europe  have  their  heads  shaved  at  marriage,  and 
ever  afterwards  wear  wigs,  it  occurred  to  me  that 
this  might  be  a  custom  derived  from  the  Ancient  Egyptians, 
who  we  know  wore  them  habitually, — perhaps  that  when 
in  private  they  might,  by  taking  them  off,  enjoy  more  cool- 
ness than  if  they  wore  their  natural  hair. 
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•  Having  read  in  your  Journal  that  the  Australian  aborigines 
are  in  the  habit  of  burying  their  excrements,  I  remembered 
a  sojourn  of  fourteen  months  once  endured  by  me  in  St, 
David's  Islands,  off  the  north  coast  of  New  Guinea.  The 
inhabitants  were  in  all  eight,  viz.,  two  old  men,  two  young 
men,  one  old  woman,  one  young  woman,  who  was  a  widow 
with  two  children — daughters.  These  people  buried  their 
excrements  in  the  sands  of  the  sea-shore.  Another  very 
peculiar  custom  I  observed  was  that  the  widow,  once  a 
month,  when  her  times  were  upon  her,  was  considered  un- 
clean, and  went  to  live  for  a  few  days  with  her  two  children 
in  a  hut  near  the  beach,  just  within  shade  of  the  fringing 
cocoa-nut  trees.  Her  friends  brought  food  every  day,  and 
enquired  after  her  health,  but  did  not  approach  to  within  a 
few  yards  of  her,  nor  would  they,  even  while  she  was  in  re- 
tirement, pass  between  her  and  the  sea.  Even  if  walking 
on  the  beach  they  would,  on  approaching  her  hut,  make  a 
detour  within  the  trees,  coming  out  on  to  the  beach  again  on 
getting  past  the  hut. 

There  were  some  graves  in  which  they  said  were  deposited 
the  bones  of  chiefs  (the  islands  had  formerly  been  more 
populous).  They  said  that  they  hove  into  the  sea,  beyond 
the  surrounding  coral  barrier,  the  corpses  of  common  people. 
I  asked  if  they  had  any  idea  that  their  dead  friends  would  live 
again  ?  and  they  said  **  No,  pitch  'em  overboard,  and  there's 
an  end  of  them." 

These  people,  although  they  lived  in  a  group  of  cocoa- 
nut  islands,  did  not  know  how  to  make  oil,  and  were  asto- 
nished at  the  brilliancy  of  my  reading-lamp,  fed  with  oil 
made  on  the  spot  by  my  servants. 

The  men  had  sometimes  gond  whaling  for  a  few  months, 
in  ships  which  lay  to  off  their  reefs,  and  had  acquired  some 
phrases  of  English.  Thus  they  called  sunrise  and  sunset 
**  sun  up  "  and  "  sun  down."  In  offering  me  a  drink  of 
toddy  they  would  say  "  Put  it  out  of  sight."  But  they  had 
not  been  taught  to  swear.  I  remember  that  the  name  of 
one  man  was  Merriwitty,  evidently  from  some  sailor 
named  Meriweather;  that  of  another  was  MoUymock 
(?  Dollymop). 

They  said  that  many  years  before  a  large  boat,  having  in 
her  about  thirty  men,  had  been  blown  from  the  N.W.  to 
their  islands.  The  strangers  spoke  the  same  language  as 
they  did.  After  a  visit  of  about  ten  days'  duration  these 
people  left  again  for  the  N.W.  (I  thought  these  visitors 
might  be  from  St.  Andrew's  Islands),  The  St.  David's 
people  said  they  had  never  been  in  the  habit  of  sailing 
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anywhere,  nor  had  they  ever  before,  within  the  bounds  of 
tradition,  received  visits  from  the  N.W. 

Some  years  before  my  arrival  a  large  body  of  pirates  had 
made  a  sudden  descent  on  their  islands,  and  carried  off 
nearly  all  the  inhabitants.  Those  who  escaped  did  so  by 
paddling  out  to  sea,  and  remaining  there  some  days,  keeping 
the  tops  of  the  trees  just  within  sight.  This  expedition,  as 
I  learnt  afterwards,  had  been  sent  by  the  Sultan  of  Zidore, 
and  was  not  considered  by  the  Dutch  as  an  adt  of  piracy ; 
and  I  believe  some  correspondence  took  place  with  the 
English  Government  in  consequence  of  the  late  Sir  Edward 
Belcher  having  been  of  a  different  opinion. 

St.  David's,   or  Free  Will,  Islands  are — or  rather  the 
largest  of  them  is — called  Mapia. 


III.    OBSERVATIONS    ON    POLLUTED    WATERS. 

By  J.  W.  Slater. 

HE  self-purifying  power  of  polluted  rivers,  and  still 
more  of  town  sewage,  has  been  the  subjeft  of  no 
little  discussion,  and  is  still  far  from  having  been 
brought  to  a  decision.  I  have,  in  a  former  volume  of  the 
''  Journal  of  Science  "  (1881,  p.  138),  referred  to  the  oppo- 
site conclusion,  which  has  been  reached  by  the  late  Royal 
Rivers  Pollution  Commissioners,  on  the  one  hand,  and,  on 
the  other,  by  Dr.  Tidy,  and  by  a  French  chemist  whose 
name  has  escaped  me,  but  who  made  a  very  minute  study 
of  the  waters  of  the  Vesle,  above,  at,  and  below  the  town  of 
Rheims. 

The  first-mentioned  authorities, — perhaps  we  should  rather 
say  authority, — without  declaring  in  general  terms  that  a 
river  once  contaminated  could  not  purify  itself  again,  main- 
tained that  at  any  rate  no  such  restoration  was  possible 
within  the  length  of  any  river  in  the  United  Kingdom.  Dr. 
Tidy  is  of  a  different  opinion,  and  the  French  chemist  above 
referred  to  gives  an  instance  where  the  gradual  change  from 
purity  to  pollution,  and  thence  back  again  to  purity,  may  be 
seisn  by  anyone  who  is  willing  to  spend  a  day  in  examining 
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the  Vesle  above  and  below  Rheims.  The  alleged  changes 
are  the  more  striking  as  the  Vesle  is  not  a  river  of  enormous 
length.  If  we  allow  thirty-six  hours  as  the  length  of  time 
required  by  a  drop  of  water  from  the  clean  regions  above 
the  "  French  Leeds  *'  to  the  clean  regions  below,  we  shall 
be  on  the  outside  of  the  truth. 

To  throw  a  little  more  light  upon  the  subjeft  I  took  three 
kinds  of  water :  ist,  raw,  undiluted  sewage,  which  I  ob- 
tained from  Aylesbury ;  2nd,  similar  sewage  partially  puri- 
fied ;  and  3rd,  sewage  fully  purified,  as  it  passes  frotn  the 
works  of  the  Native  Guano  Company  into  one  of  the 
branches  of  the  Thames.  The  sewage  iq  question  is  strongly 
animalised,  containing,  in  addition  to  the  usual  excrementi- 
tious  matters  and  liquid  household  refuse,  a  somewhat 
unusual  proportion  of  blood,  derived  from  the  cattle  slaugh- 
tered in  Aylesbury  for  the  London  dead-meat  market. 
What  may  be  called  industrial  contamination  is  totally 
absent.  Of  each  of  these  three  kinds  of  water  the  one-half 
was  filtered  and  the  othier  left  in  its  original  state.  I  had, 
therefore,  qow  six  kinds  of  water  in  my  hands.  Of  each  of 
the  six  I  placed  portions,  differing  in  bulk,  in  a  number  of 
white  glass  pint  bottles,  loosely  stoppered,  and  arranged  on 
a  shelf  exposed  to  the  morning  sun.  In  some  of  the  bottles 
the  stratum  of  water  was  ij  inches  in  depth ;  in  others 
3,  4,  &c.,  up  to  6  inches.  The  bottles  were  now  regularly 
examined  to  see  what  changes  would  take  place.  In  the 
bottle  containing  the  best  purified  water,  filtered,  and  in  a 
shallow  layer,  a  green  confervoid  vegetation  appeared  in  a 
couple  of  days ;  it  increased,  and  bubbles  of  oxygen  were 
formed  and  rose  to  the  surface.  There  was  no  offensive 
odour.  Similar  phenomena  were  observed  later  in  the  other 
bottles  ;  but  eight  weeks  passed  over  before  green  vegetation 
appeared  in  the  bottle  containing  6  inches  in  depth  of  raw 
unfiltered  sewage.  In  the  meantime  the  odour  given  off 
from  this  bottle  had  been  very  offensive.  It  must  also  be 
remarked  that  in  this  bottle,  along  with  the  green  confervoid 
growths,  there  appeared  a  small  quantity  of  white  sewage- 
fungus,  which  was  only  gradually  burnt  up  by  the  oxygen 
liberated  by  the  green  vegetation.* 

Hence  it  would  appear  that,  according  to  common  belief, 
the  appearance  of  green  vegetation,  unaccompanied  by 
white  fungoid  matter,  is  a  favourable  sign  ;  that  sewage  can 
purify  itself,  but  that  the  process  is  very  slow ;  that  the 

*  This  is  the  first  time  that  I  have  watched  the  appearance  of  sewage* 
fungus  in  stagnant  water. 
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speed  with  which  the  impurities  in  a  water  are  destroyed  is 
greater  where  it  is  spread  out  in  shallow  layers  to  the  aftion 
of  air  and  light,  and  where  its  transparency  is  not  interfered 
with  by  suspended  matter;  that  the  self-purification  of 
sewage  is  of  no  praftical  value,  since  during  the  greater 
part  of  the  process  it  is  exceedingly  offensive,  and  since  to 
let  it  stand  in  shallow  settling  tanks  would  be  ruinously 
costly. 

The  speed  of  purification  would  doubtless  be  increased  no 
little  if  it  were  in  motion  instead  of  at  rest.  Further,  not 
even  the  most  polluted  river  contains  the  same  proportion  of 
impurities  as  the  undiluted  and  untreated  sewage  used  in 
some  of  the  above-mentioned  experiments.  It  will  likewise 
be  admitted  that  in  a  river,  well  stocked  with  water-plants, 
the  oxidation  of  the  impurities  will  be  more  rapid  than 
where  such  vegetation  has  first  to  be  developed.  On  the 
other  hand,  there  are  in  praftice  circumstances  met  with 
which  must  interfere  with  the  combustion  of  the  organic 
matter  held  in  solution.  In  the  sewage  of  manufa(5luring 
towns  and  mining  distridls  there  may  be  poisons  which  pre- 
vent vegetation  of  any  kind,  chlorophyllaceous  or  otherwise. 
The  great  opacity  of  certain  sewages  will  also  retard  purifi- 
cation by  excluding  the  light. 

Bearing  all  the  above  fafts  in  mind,  we  shall  find  that  the 
conflidl  between  the  authorities  above  mentioned  is  probably 
more  apparent  than  real.  There  are  many  rivers  in  the  manu- 
fafturing  distrifts  of  England  polluted  to  such  a  pitch  that 
vegetation  in  them  is  impossible,  and  the  great  self- purifying 
agency  is  thus  suspended.  I  can  very  well  imagine  that  an 
analysis  of  the  water  of  the  Irwell,  at  its  jundlion  with  the 
Mersey,  will  show  the  same  impurities,  and  substantially  in 
the  same  proportion,  as  are  found  in  the  river  where  it  leaves 
Manchester.  I  should  expecfl  that  the  waters  of  the  Aire  or 
of  the  Calder  will,  in  like  manner,  show  no  improvement  in 
10  or  15  miles  from  their  most  polluted  point.  I  should  ex- 
pedl  this  to  be  the  case  because  the  flora  and  the  fauna  of 
the  water  remain  the  same.  But  with  the  Vesle,  at  Rheims, 
the  case  is  plainly  different.  We  read  of  green  aquatic 
vegetation  reappearing  below  the  town,  and  becoming  more 
vigorous  within  the  space  of  a  few  miles.  Hence  the  means 
for  the  purification  of  the  water  being  present,  we  need  feel 
no  surprise  that  the  effedl  is  produced.  If  Prof.  Frankland 
had  made  his  observations  on  the  Vesle  he  would  have  come 
to  the  same  conclusions  as  his  French  confrere  ;  and  if  the 
latter  had  been  sent  to  study  the  Mersey,  the  Irwell,  or  the 
Aire,  he  would  in  turn  have  given  it  as  his  opinion  that 
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there  was  no  natural  process  by  which  their  purification 
could  be  effected  within  the  course  of  any  British  stream. 

I  come  now  to  the  second  part  of  my  subje<5t :  can  fish 
live  in  sewage  ?  It  is  somewhat  curious  that  the  affirma- 
tion should  still  be  maintained.  Perhaps  the  very  first 
impulse  to  the  movement  for  preventing  the  pollution  of 
rivers  in  Britain  was  due  to  the  observation  that  the  contrary 
is  the  case.  Said  the  riparian  proprietor  to  the  people  of 
the  town  next  above  him  on  the  stream,  "  Your  sewage  is 
destroying  my  fish," — and  this  destruction  has  been  one  of 
the  reasons  why  in  such  cases  injunAionsforthe  abatement 
of  the  nuisance  have  been  issued.  It  will  not  do  to  say  that 
the  fish  are  killed  not  so  much  by  sewage,  properly  so  called, 
as  by  the  waste  waters  of  various  factories.  True  lime,  the 
hypochlorites,  sulphate  of  soda,  coal-tar  products,  and  a 
long  string  of  other  bodies  which  find  their  way  into  our 
rivers,  have  played  sad  havoc  among  fish.  But  whoever 
will  make  careful  inquiry  will  find  that  fish  have  also  dis- 
appeared, though  more  gradually,  where  nothing  but  sewage 
— in  the  strict  sense  of  the  term — has  found  its  way  into  the 
rivers.  I  have  seen  ("Journal  of  Science."  1881,  p.  144) 
fishes  darting  about  in  the  Thames  at  the  spot  where  the 
Kingston  sewer  then  opened,  and  I  have  heard  that  the 
locality  was  on  this  account  much  frequented  by  anglers. 
But  I  was  also  told  that  the  fish  caught  in  such  localities 
enters  into  putrefaction  with  unusual  rapidity.  Hence,  I 
think,  it  may  be  fairly  argued  that  such  fish  are  in  a  morbid 
condition,  and  that  the  circumstances  to  which  they  are 
exposed  must  sooner  or  later  bring  on  their*  destruction,  as 
we  in  faCt  find  is  the  case  in  rivers  where  sewage  pollution 
is  great.  As  long  as  the  volume  of  sewage  is  but  small  in 
comparison  with  the  bulk  of  clean  water,  they  will  survive, 
and  will  visit  the  sewer  outfall  for  feeding  purposes,  attracted 
by  the  larvae  of  various  kinds  and  by  the  particles  of  human 
food  brought  down  by  the  impure  water.  But  we  have  no 
evidence  to  show  that  this  sewer  haunting  is  conducive  to 
their  health  or  multplication.  On  the  contrary,  if  we  only 
observe  carefully,  we  find  that  it  is  destructive  to  them,  some 
species  resisting  longer  than  others.  That  excrementitious 
matter,  per  se,  is  avoided  by  fishes  we  have  observations  to 
prove.  An  intelligent  Parisian  ravageur  states,  in  the 
"  Moniteur  Scientifique  Quesneville,"  that  fishes  avoid  any 
particularly  offensive  discharge  of  matter  from  the  mouth  of 
the  sewer,  and  hide  themselves  among  the  weeds  till  the 
nuisance  has  passed.  I  have  observed  from  time  to  time, 
and  in  different  places,  shoals  of  minnows  playing  about  the 


390  •      Observations  on  Polluted  Waters.  [Julyj 

mouth  of  a  sewer,  but  on  careful  examination  I  have  rarely 
failed  to  note  some  dead  specimens  floating  on  the  surface. 

It  is  very  plain,  on  theoretical  considerations,  that  sewage, 
or  water  containing  a  large  proportion  of  sewage,  must  be 
fatal  to  fishes  as  a  medium  for  constant  residence.  We 
know  that  they  breathe  not  the  oxygen  existing  in  combina- 
tion with  hydrogen  in  the  water,  but  the  free  oxygen  which 
has  been  dissolved  in  the  water.  It  has  been  found  that  fish 
quickly  perish  in  water  which  has  been  boiled  and  allowed 
to  cool  in  a  closed  vessel  without  agitation.  Now  in  sewage, 
and  in  sewage-polluted  river- water,  it  is  analytically  demon- 
strable that  the  proportion  of  free  oxygen  is  very  much 
reduced.  The  various  kinds  of  organic  matter  undergoing 
rapid  changes  use  up  the  available  oxygen,  and  unless 
aeration  is  effefted  by  rapid  motion,  or  by  the  aftion  of 
water-vegetation,  fish  are  in  the  same  condition  as  a  man 
would  be  if  placed  in  a  highly  rarefied  atmosphere.  In  con- 
sequence they  must  either  retire  from  the  danger  or  ulti- 
mately perish. 

It  must  not  be  supposed  that  this  deprivation  of  free 
oxygen  is  the  only  reason  why  fish  are  unable  to  survive  in 
polluted  waters  ;  but  it  is  a  cause  readily  demonstrable,  and 
one  which  cannot  fail  in  its  adtion.   But  many  of  the  agents 
employed  by  individuals  or  by  communities,  for  lessening  or 
preventing  the  offensiveness  of  sewage,  render  it  even  more 
destrudlive  to  fish.     It  is  known  that  not  a  few  sewage  pro- 
cesses employ  lime,  not  merely  to  correft  the  acidity  some- 
times met  with  in  industrial  waste  waters,  but  as  a  positive 
precipitant.     I  know  of  a  case  where  i6  tons   of  quick- 
lime have  been  put  daily  into  the  sewage  of  a  single  town, 
unaccompanied  by  any  corresponding  dose  of  an  acid  or  of 
an  acid  salt.     In  all  such  cases  the  effluent  water  has  a 
faint  alkaline  readlion  ;  it  is,  in  fadl,  weak  lime-water.   Now 
everyone  surely  knows  that  lime  is  hostile  to  fish,  and  indeed 
to  water-vegetation.     By  putting  a  few  lumps  of  quick- 
lime into  a  stream,  poachers  often  succeed  in  killing  the  fish 
for   a  considerable   distance.     We  must  therefore  readily 
admit  that  where  the  introduction  of  lime   is  continuous, 
fish  cannot  prosper.     It  may  be  argued  that  lime-water  on 
exposure  to  the  air  becomes  harmless,  all  its  lime  being 
converted,  by  the  carbonic  acid  of  the  air,  into  calcium 
carbonate,  in  which  state  it  is  very  sparingly  soluble ;  but 
when  the  quantity  of  lime-water  introduced  into  a  slowly- 
flowing  river  is  great  and  continuous,  the  water  must  travel 
for  many  miles  before  this  conversion   can   be    effefted. 
Hence   I   can  but   advise  riparian  proprietors,  lessees  of 
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fisheries^  and  brethren  of  the  angle  to  set  their  faces  against 
all  sewage  processes  in  which  lime  is  used,  either  alone  or 
without  its  equivalent  of  an  acid  or  acid  salt. 

All  these  processes  are  to  be  condemnedj  from  the  same 
point  of  view  in  which  salts  or  other  compounds  greedy  of 
oxygen  are  run  into  the  rivers.  Ferrous  sulphate,  or  cop- 
peras, ranks  among  these  agents.  In  like  manner  any 
alkaline  or  earthy  alkaline  sulphide,  or  any  compound  from 
which  sulphuretted  hydrogen  can  be  evolved,  should  be  used 
in  the  treatment  of  sewage.  Such  substances  not  merely 
rob  the  water  of  its  oxygen,  but  a(5l  as  positive  poisons. 


IV.    POLYDESMUS    COMPLANATUS. 
By  A.  H.  SwiNTON. 

T  a  late  meeting  of  the  Entomological  Society  of 
London,  Professor  Westwood  stated,  as  an  item  of 
Economic  Entomology,  that  the  myriapod  Polydesmus 
cofnplanatus,  L.,  had  been  gravely  accused  in  a  Sussex  news- 
paper of  being  the  cause  of  the  potato  disease. 

Observing  a  paragraph  headed  "  The  Cause  of  the  Potato 
Disease,"  in  the  "  Sussex  Gazette,"  on  the  23rd  of  last 
March,  I  was  led  to  inquire  into  the  nature  of  this  startling 
announcement.  The  writer,  Mr.  Jesse  Page,  an  agriculturist 
of  the  sister  county,  very  obligingly  took  me  into  confidence, 
and  explained  that  he  was  under  the  convidlion  that  the 
mischief  among  his  potatoes  arose  from  the  presence  of  a 
mysterious  insert,  whose  habits  he  had  been  watching  these 
thirty  years  past,  and  which  as  yet  no  one  could  be  found  to 
publicly  name.  The  following  humorous  extra<5l  from  his 
communication  on  the  subje(5t  will  sufficiently  explain  the 
views  he  had  been  led  to  adopt : — "  I  got  out  into  my  garden 
yesterday  for  the  first  time,  where  I  had  a  man  digging 
ground  which  had  been  planted  with  potatoes  all  the  winter. 
I  searched  for  some  time,  and  then  I  found  two  inserts  evi- 
dently intending  to  breed  there.  And  this  is  the  beginning 
of  my  theory.  The  inseA  breeds  in  the  old  set,  and  wisons 
it,  and  causes  it  to  rot  prematurely,  and  when  the  potato 
dies  people  examine  the  haulm  to  find  out  the  cause." 
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As  mutual  assistance  is  imperative  with  those  who  desire 
to  turn  natural  science  to  account,  I  drop  a  friendly  line  to 
my  new  correspondent,  offering  to  co-operate  with  him  in  his 
researches,  and  to  render  him  any  aid  that  lay  in  my  power. 
Expedlation  stood  tiptoe  for  a  day  or  so,  and  then  there 
comes  a  little  box  by  the  post,  enclosing  some  carefully 
hoarded  fragments  of  the  insedl  in  question,  with  further 
intimation  that  live  examples  would  follow  by  the  carrier. 
A  glance  at  the  enclosure  showed  me  that  my  correspondent 
was  corredt  in  his  assertion  that  the  marvellous  inse<5t  was 
of  the  myriapod  class,  and  on  reiledtion  it  occurred  that  the 
only  party  who  was  likely  to  have  bestowed  much  attention 
on  this  order  would  be  Prof.  Westwood,  and  to  him  I  decided 
to  refer  the  matter. 

A  few  days  went  by,  and  I  received  a  reply  to  say  that  the 
inse<5ls  supposed  to  be  the  cause  of  the  potato  disease  were 
without  doubt  the  Polydesmus  complanattis,  one  of  the  Myri- 
apoda.  The  Professor,  however,  deprecated  their  being 
supposed  the  cause  of  the  disease,  and  added  that  he  had  no 
doubt  but  that  they  might  be  found  in  diseased  potatoes, 
just  as  a  score  of  other  insedls  of  different  kinds,  concerning 
which  the  French  writer  Gu6rin  gave  an  account,  in  1845, 
in  his  *'  Memoire  sur  les  Acariens,  las  Myriapodes,  les 
Insedles  et  les  Helminthes,  descriv6es  jusqu'  ici  dans  les 
pomme  de  terre  malades.'*  The  Polydesmtis,  I  should  perhaps 
observe,  is  a  pale  whity-brown  insert,  which  must  be  familiar 
to  most  potato-growers.  Though  a  centipede  in  form,  it  has 
only  seven  joints  to  its  feelers  or  antennae,  and  it  is  there- 
fore more  nearly  akin  to  the  wood-louse  and  cylindrical 
myriapod  than  to  the  brown  centipedes  and  Scolopendras  of 
the  tropics,  which  have  fourteen. 

The  potato  disease,  as  is  well  known,  is  due  to  a  fungus 
or  mildew  called  Peronospora  infestanSy  and  I  gather  the  fol- 
lowing particulars  concerning  its  spread  from  an  article  by  a 
relative  of  mine,  Dr.  Galbraith,  of  the  Stirling  Natural 
History  and  Archaeological  Society,  who  has  made  a  spe- 
ciality of  the  matter  : — The  spores  or  capsules  of  this  mildew 
are  of  two  kinds,  and  they  have  the  marvellous  property, 
when  moistened,  of  absorbing  the  moisture  and  bursting,  by 
which  means  numerous  living  seeds — if  it  be  permissible  to 
so  translate  the  learned  term  applied  to  them — are  set  free. 
These  living  seeds  or  zoospores  move  about  by  means  of 
their  fringes  or  cilia,  and  germinate  within  from  an  hour  and 
a  half  to  three  hours  after  the  spores  are  sown.  One  of  the 
two  kinds  of  spores  or  seed  capsules  hybernates  or  remains 
dormant  throughout  the  winter  season,  and  these  propagate 
the  disease  from  year  to  year. 
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The  same  authority  adds — "  I  frequently  find  diseased 
potatoes  at  the  root  of  the  most  flourishing  and  healthy- 
looking  shaws.  As  to  the  potatoes,  I  have  seen  very  few  of 
them  pass  into  a  state  of  moist  corruption ;  neither  have  I 
been  struck  with  an  offensive  smell  given  out  by  the  plants, 
which,  however,  counts  for  little,  seeing  the  olfaftory  sense 
varies.  The  tubers  affedled  are  easily  recognised  by  the 
dark  spots  on  the  skin.  If  this  is  scraped  off  the  subjacent 
tissue  is  seen  to  be  of  a  brown  mottled  colour,  which  per- 
meates more  or  less  extensively  the  naturally  white  flesh  of 
the  potato.  When  extensively  diseased  the  potato  loses  its 
natural  smoothness  and  colour,  and  is  converted  into  a  dark, 
rough,  heavy  mass." 

Although  competent  microscopists,  by  the  plan  of  hanging 
up  wetted  sheets  of  paper  and  afterwards  submitting  them 
to  the  microscope,  have  conclusively  proved  that  the,  air 
around  us  is  full  of  all  manner  of  floating  spores,  I  would 
have  willingly  credited  my  correspondent's  assertion  that 
the  mysterious  myriapod  might  be  guilty  of  spreading  the 
infedlion.  However,  putting  the  matter  to  test,  and  en- 
closing the  said  myriapod  with  a  choice  example  of  a  Sussex 
kidney,  I  then  discovered  conclusively  it  would  not  touch  it, 
and  that  its  nature  was  to  prefer  decaying  leaves,  agreeably 
to  the  taste  of  its  kind  and  the  remark  of  Prof.  West  wood, 
that  "  the  Myriapoda  delight  in  decaying  vegetables." 
Afterwards  I  introduced  a  couple  of  earwigs  on  the  scene, 
and  these,  indubitably  the  more  mischievous  of  the  two, 
soon  riddled  and  fairly  consumed  the  potato. 

But  to  return  to  the  main  point.  It  is  evident  that 
moisture  is  necessary  to  extend  the  evil  of  the  potato 
disease,  and  consequently  there  is  less  fear  of  it  when  the 
summer  is  hot  and  dry  than  when  the  season  is  charadlerised 
by  much  moisture,  and  more  particularly  moisture  accom- 
panied with  warmth,  when  myriapods  doubtless  abound.  It 
has  also  been  observed  that  thunderstorms,  with  the  usually 
concomitant  rain,  are  sure  to  be  followed  by  an  aftive  deve- 
lopment of  disease  among  the  potato  plants. 

Though  the  potato  was  introduced  into  Lancashire  from 
Virginia,  in  America,  by  Sir  Walter  Raleigh,  about  the  year 
1586,  the  disease  is  stated  to  be  quite  a  recent  importation. 
The  year  1846,  that  followed  on  its  first  invasion,  was  the 
worst  year  known  :  i860  was  likewise  a  bad  one  ,*  and  it  was 
bad  in  Ireland  from  1876  to  1879 :  then  last  year  it  was 
said  that  the  growers  of  potatoes  were  everywhere  at  their 
wit's  end.  Certainly  this  spring  potatoes  in  Surrey  have 
been  proverbially  bad,  and  villanously  *'  dark,  rough,  and 
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heavy."  Where  the  disease  came  from  appears  not  to  be 
distindlly  known :  the  potato  crops  of  Belgium  suffered 
from  it  in  1842,  and  in  1844  it  was  noticed  in  the  United 
States  of  America  and  in  the  Isle  of  Wight. 

N  ow  it  would  be  hardly  imagined  at  first  sight  that,  supposing 
a  wet  year — or,  as  growers  say,  the  rains  that  come  between 
June  and  the  close  of  Odlober — ^be  proved  to  bring  about  a 
state  of  matters  favourable  to  the  spread  of  the  potato  disease, 
we  could  thence  argue  the  probable  periodicity  of  its  recur- 
rence. There  is,  however,  a  growing  feeling  among  our  first 
meteorologists  that  we  have  all  along  been  ignoring  the  sun's 
influence  over  the  rainfall  and  the  growth  of  vegetation. 
Certain  is  it  that  the  sun  blackens  over  with  spots  about 
every  eleven  years,  and  three  or  four  years  previously  to 
this  spottiness  it  is  at  its  brightest.  To  these  sun  phases, 
as  Mr.  Norman  Lockyer  has  lately  officially  stated,  '*  the 
rainfall  of  our  globe  has  been  in  measure  determined  to 
respond."  No  marvel,  then, — when  we  discover  that  in 
1846,  i860,  and  1882,  the  sun  was  very  much  spotted  over 
and  the  potato  disease  very  rife, — we  should  entertain  qualms 
about  1890  or  1900,  when  we  may  expe(5t  the  spots  back 
again.  The  visitation  of  the  potato  disease  in  Ireland  from 
1876  to  1879,  on  the  other  hand,  corresponds  with  the  period 
of  solar  clearness  preceding  i88a,  at  which  times  there  is 
evidence  to  show  that  the  summer  rainfall  is  often  in 
excess. 

Lastly,  when  speaking  of  these  phases  of  fitful  brightness 
and  spottiness  of  our  day-star,  and  their  appointed  rule  over 
mundane  affairs,  I  might  allude  to  an  interesting  theological 
scientific  discussion  that  has  taken  its  rise  with  the  sun-spot 
year  of  1882.  Early  this  spring  my  friend  Mr.  Kirsop,  of 
the  Glasgow  Natural-History  Society,  knowing  me  to  be 
interested  in  Solar  Physics,  favoured  me  with  the  following 
newspaper-cutting,  headed  '*  The  Star  of  Bethlehem  "  : — 
'*  A  recent  telegram  from  a  Berhn  correspondent  mentioned 
that  the  Star  of  Bethlehem  was  predifted  to  reappear  during 
the  current  or  next  year.  The  predidlion  is  based  on  the 
supposition  that  certain  stars  of  the  class  known  as 
'  temporary '  are  simply  reappearances  of  the  same  orb. 
Pliny  mentions  that  the  sudden  appearance  of  a  bright  star, 
which  after  a  time  vanished  again,  led  to  the  formation  of 
the  first  catalogue  of  stars,  which  was  compiled  by  Hippar- 
chus.  This  statement  is  corroborated  by  the  Chinese 
records,  in  which  the  rise  of  a  new  star  in  the  constellation 
Scorpio  is  mentioned*  in  the  year  134  B.C.,  nine  years  prior 
to  the  date  of  Hipparchus's  catalogue." 
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To  this  Virgil  probably  makes  reference  in  the  well-known 
lines : — 

**  Anne  novum  tardis  sidas  te  mensibus  addas, 
Qua  locus  Erigonen  inter  Chelasque  sequentes 
Panditur :  ipse  tibi  jam  brachia  contrahit  ardens 
Scorpius,  et  coeli  just&  plus  parte  reliquit." 

"  In  the  year  389  a.d.  a  star  appeared  near  Altair,  which 
remained  visible  for  three  weeks,  rivalling  the  planet  Venus 
in  splendour.  The  next  orbs  of  this  class  of  which  we  have 
accounts  are  those  mentioned  by  our  correspondent,  namely, 
those  of  945,  1264,  and  1572.  Accounts  of  the  945  and 
1264  are  very  vague,  but  it  is  known  that  the  stars  were 
located  near  Cassiopeia.  The  star  of  1572  was  observed  by 
Tycho  Brahe,  the  celebrated  Danish  astronomer,  who  de- 
voted 478  closely-printed  pages  to  its  description.  Tycho's 
attention  was  drawn  to  the  star,  while  passing  from  his 
laboratory  to  his  dwelling  (on  November  nth,  1572),  by 
some  peasants  who  were  gazing  at  it.  At  the  time  of  dis- 
covery its  brilliancy  equalled  Sirius  (the  dog  star),  and  it 
went  on  increasing  until  it  surpassed  Jupiter  and  Venus, 
and  ultimately  became  visible  at  mid-day ;  then  it  gradually 
faded  away,  passing  out  of  sight  in  March,  1574.  During 
the  previous  seventeen  months  its  position  was  unaltereo, 
but  it  is  said  to  have  changed  in  colour  from  white  to  yellow, 
red,  and  white  successively.  There  is  now  a  very  small  star 
within  a  very  slight  distance  of  the  position  recorded  by 
Tycho,  and,  from  the  observations  of  Messrs.  Hind  and 
Plummer,  its  light  appears  sensibly  variable.  Very  bright 
stars  also  appeared  in  1604  and  1670  :  the  former,  in  Ophi- 
uchus,  lasting  over  a  year,  and  being  at  times  nearly  as 
bright  as  Venus ;  the  latter,  in  Cygnus,  lasted  two  years, 
during  which  it  reached  the  third  magnitude,  faded  away, 
and  shone  forth  again  on  more  than  one  occasion  prior  to 
its  final  disappearance.  During  the  present  century  similar 
luminaries  have  been  observed  to  attain  an  unwonted  degree 
of  brightness,  and  then  fade  away  until  only  the  most  power- 
ful telescopes  can  detedt  any  trace  of  them.  A  comparison 
of  the  dates  given  (945,  1264,  1572)  shows  a  difference  in 
the  period  which  our  present  knowledge  cannot  account  for, 
but  astronomers  of  a  future  generation  may  possess  inform- 
ation not  at  the  command  of  those  to-day,  and  thus  account 
for  that  which  to  us  is  veiled  in  mystery." 

The  next  notice  of  the  Star  of  Bethlehem  caught  my  eye 
in  *'  Science  Gossip  "  for  May,  the  writer  professing  himself 
credulous  on  the  subjedt.  He  tays — "  The  American  papers 
are  discussing  the  expected  reappearance  of  this  star,  which 
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will  be  seen  in  the  constellation  Cassiopeia  about  August, 
1887.  It  is  said  to  be  the  same  star  that  appeared  at  the 
birth  of  Christ,  and  only  appears  once  in  312  years.  It  is 
not  to  be  supposed  that  astrologers  would  allow  so  extraor- 
dinary a  phenomenon  to  pass  unnoticed,  and  many  prodigies 
may  be  expeAed  to  occur."  In  the  number  of  the  same 
publication  for  June  a  member  of  the  Astronomical  Society 
reviews  the  religious  aspe(5t  of  the  belief.  He  disposes  of 
the  supposed  star  of  1264  as  the  splendid  comet  seen  the 
year  of  the  battle  of  Lewes»  and  mentioned  by  all  the  his- 
torians of  that  period.  ''  And  with  regard  to  the  Star  of 
the  Nativity  nothing  can  be  more  evident,  as  was  pointed 
out  by  St.  Chrysostom,  than  that  it  was  a  miraculous  ap- 
pearance in  the  form  of  a  star  (perhaps  visible,  as  many 
divines  think,  to  the  Magi  only),  sent  expressly  to  indicate 
the  Saviour's  birth."  In  such  a  case,  however,  we  have 
St.  Jerome  and  the  authors  of  the  Revised  Text  brought 
into  strange  conilidt ;  for  not  only  the  words  **  in  the  like- 
ness of"  do  not  occur,  but  Herod  is  represented  as  enquiring 
of  the  Magi  concerning  the  time  of  the  star  that  appeared. 
Again,  since  Bethlehem  is  only  5  miles  distance  from  Jeru- 
salem and  a  trifle  to  the  westward,  I  conclude  that  there  is 
no  paramount  reason  that  a  strange  star  should  not  go  be- 
fore the  Magi.  A  certain  sensational  painter,  however,  has 
priority  in  such  matters,  as  a  well-known  print  has  long 
flared  in  the  bookseller's  window,  where  the  Star  of  Beth- 
lehem is  depi<5ted  as  something  between  a  bombshell  and  a 
comet. 


V.    THOUGHT    READING.* 
By   Rev.    H.    H.    Higgins,    M.A. 

HE  limited  time  at  my  disposal  induces  me  at  once  to 
state  my  belief  that  the  process  known  as  "  thought 
reading"  is  charafterised  by  genuine  phenomena 
which  are  in  perfect  accordance  with  the  natural  laws  recog- 
nised in  the  science  of  Mental  Physiology. 

•  The  substance  of  this  article  has  been  read  in  a  paper  before  the  Philo- 
sophical Society  of  Liverpool. 
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We  have  a  mere  secondary  interest  in  the  multitude  of 
complicated  adventitious  circumstances  usually  attending  a 
popular  exhibition  of  thought  reading.  Such  circum- 
stances form  the  staple  of  the  observations  and  remarks 
ordinarily  made  on  the  subjedl.  The  very  simplest  case  is 
best  suited  for  our  purpose,  and  one  true  example  is  as  good 
as  a  thousand. 

I  will  endeavour  to  define  what  I  understand  by  thought 
reading,  and  then  to  show  that  its  exercise  is  compatible 
with  scientific  principles.  The  individual  who  undertakes 
to  read  the  thoughts  of  another  is  called  the  operator ;  he 
whose  thought  is  read  is  called  the  subjedl.  I  will  call  the 
operator  A,  and  the  subject  B. 

If  A  know  the  thought  of  B  by  an  impression,  ever  so 
subtle,  received  through  any  of  the  senses,  such  as  touch, 
sight,  or  hearing,  then  A's  knowledge  is  not  gained  by 
thought  reading,  though  B  may  be  perfectly  unconscious  of 
having  afforded  an  intimation  of  his  thought  to  A,  in  any 
way  whatever. 

Probably  such  accessories  to  apparent  success  are  used  by 
certain  public  operators  so  as  in  a  wonderfully  keen  and 
sagacious  manner  to  avoid  failures.  I  have  no  doubt  that 
there  are  others  who  are  altogether  above  such  trickery.  Of 
course  there  is  a  rapport  of  some  kind,  or  the  thing  would 
be  a  miracle.  If  it  be  always  a  sense  impression,  thought 
reading  must,  I  think,  be  classed  with  table-turning.  But 
if  A,  guided  by  no  sensuous  impression,  can,  through  quasi 
eleftric  relation  with  B,  proceed  to  say  or  do  something 
having  an  unmistakable  affinity  with  a  thought  entertained 
by  B,  but  otherwise  unknown  to  A,  that  is  thought  reading, 
of  which  I  shall  attempt  to  show  the  reasonableness. 

All  of  us  remember  table-turning.  Many  men  of  science 
said  "  The  whole  thing  is  an  imposture,  not  to  be  explained 
but  scouted."  If  it  had  been  left  to  these  men  table-turning 
might  be  in  vogue  now.  For  in  spite  of  the  thing  being 
scouted,  the  tables  did  turn,  no  one  knew  how.  For  table- 
turners  were  not  all  impostors,  but  were  themselves  deceived. 
Faraday  gave  a  scientific  explanation  of  the  fa<5l,  and  table- 
turning  died  a  natural  death  through  atrophy. 

I  am  far  from  anticipating  such  an  end  for  thought  read- 
ing, which  may  possibly  prove  to  be  of  some  remedial  value 
in  certain  forms  of  insanity. 

There  are,  I  conceive,  called  into  exercise  in  every  instance 
of  thought  reading,  two  distincft  constituents, — first,  the 
ordinary  nerve  currents ;  and  secondly,  an  abnormal  exalta- 
tion of  the  sensitiveness  of  some  portion  of  the  cerebra 
system,  or  sensoriumi  of  A. 


398  Thought  Reading.  [July, 

First,  then,  as  to  the  currents.  There  is  no  need  to 
invoke  the  aid  of  any  special  psychic  or  odic  force.  We 
know  that  between  the  brain  and  every  part  of  the  body  a 
most  intimate  connedlion  is  kept  up  by  means  of  the 
nerves,  along  which,  as  along  telegraph  wires,  currents 
continually  pass  and  repass.  The  word  current  is  mis- 
leading. We  must  not  suppose  that  matter  of  any  kind  is 
transmitted ;  neither  is  nerve  current  exa<5lly  a  wave 
motion,  but  it  is  rather  a  succession  of  impulses.  Professor 
Clifford  compared  nerve  current  with  the  motion  in  a  row 
of  card  houses,  when  the  end  house  is  shoved  against  the 
next.  The  fall  of  the  whole  series  is  very  satisfactory  to 
see^  the  only  drawback  being  that  all  the  cards  must  be  put 
up  again  before  the  experiment  can  be  repeated. 

It  seemed  to  me  essential  that  you  should  form  a  clear 
conception  of  motion  along  a  line  without  transmission  of 
anything.  I  therefore  reconstrufted  from  memory  a  toy 
which  was  a  great  favourite  with  me  about  sixty  years  ago, 
and  which  may  be  qualified  for  introduAion  to  a  scientific 
meeting  by  being  named  a  **  statoradl." 

It  is  plain,  then,  that  very  adlive  motion  may  be  set  up 
along  a  line  without  a  particle  of  matter  being  transmitted, 
if  you  will  be  so  kind  as  to  imagine  the  plaques  of  wood  to 
be  magnified  molecules,  you  will  the  better  appreciate  Prof. 
Clifford's  remark  on  nerve  currents.  He  says  that  if  we 
could  magnify  the  molecules  50,000,000  diameters,  we  might 
see  them  falhng  one  against  another  ;  but  he  warns  us  that 
we  should  not,  even  in  that  case,  be  any  nearer  seeing 
thought  or  consciousness. 

Nerve  current  is  very  similar  to  that  of  eledlricity,  but  the 
two  are  not  known  to  be  correlated  or  convertible,  though 
nerve  current  is  said  to  be  always  associated  with  ele<5lric 
current. 

In  Dr.  Rosenthal's  account  of  M.  E.  du  Bois  Reymond's 
experiment,  in  which  the  index  of  an  elcftrometer  is  made 
to  move  by  an  effort  of  the  will,  it  seems  probable  that  elec- 
tricity, thus  associated,  is  the  agent. 

I  have  not  space  to  dwell  upon  the  points  of  resemblance 
between  nerve  current  and  eleftricity  (see  "  Muscles  and 
Nerves,"  Dr.  Rosenthal,  International  Series;  Kegan  Paul). 
But  the  faft  must  not  be  passed  by  that  there  is  a  special 
physical  condition  of  the  brain  corresponding  with  every 
thought  of  which  we  are  conscious.  During  every  sustained 
thought  nerve  current  is  afting  in  a  peculiar  way  in  the 
brain,  and  probably  affefting  nerve  current  in  the  hand  and 
over    the    whole    body.     I   see  a  man   standing  on  the 
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weathercock  of  a  tall  spire,  and  my  knees  knock  together. 
This  affedtion  of  the  nerves,  controlling  the  muscles  of  the 
knee,  is  not  dependent  on  volition  ;  therefore  it  may  be  re- 
garded as  a  constant  fa<5l  that  a  brain  condition  affe(5ts,  with 
greater  or  less  intensity,  the  nerves  over  the  whole  of  the 
body.  Here  arises  what  is  perhaps  the  critical  question  of 
the  whole  enquiry. 

B  is  conscious  of  a  thought :  simultaneously  he  has  in 
his  brain  the  physical  counterpart  of  his  thought.  Is  it 
possible  for  that  physical  counterpart  to  be  communicated 
to  another  individual,  independently  of  impressions  made 
through  the  senses  ?  We  have  now  advanced  a  stage.  We 
have  left  the  metaphysical  region  of  thought,  and  have 
turned  our  attention  to  its  physical  counterpart  in  the 
brain. 

When  I  say  the  counterpart  of  a  thought  I  mean  a  cor- 
responding physical  molecular  condition  in  the  brain.  If 
B  see  a  peacock,  the  image  of  the  bird  gets  no  further  than 
the  retina  of  his  eye.  Anything  less  like  a  peacock  than  its 
molecular  counterpart  in  his  brain  can  hardly  be  conceived. 
If,  in  the  absence  of  the  bird,  B  voluntarily  think  of  a  pea- 
cock, the  respeftive  physical  counterparts,  of  the  sight 
impression  and  of  the  voluntary  thought,  will  be  identical, 
or  sufiBciently  alike  to  be  identified.  If,  now,  the  counter- 
part in  the  brain  of  B  can  be  reproduced  in  the  brain  of  A, 
A  will  think  of  a  peacock,  and  so  solve  the  problem  of 
thought  reading.  I  will  now  quote  some  words  of  Dr.  Car- 
penter ("  Mental  Physiology,"  6th  edition,  p.  633)  :— 

"  Looking  at  nerve  force  as  a  special  form  of  physical 
energy,  it  may  be  deemed  not  altogether  incredible  that  it 
should  exert  itself  from  a  distance  so  as  to  bring  the  brain 
into  diredl  dynamical  communication  with  that  of  another, 
without  the  intermediation  either  of  verbal  language  or  of 
movements  of  expression." 

Omitting  much  I  would  like  to  add  here,  I  would  say 
that,  to  use  Dr.  Carpenter's  term,  the  dynamics  of  B's  brain, 
when  he  is  charged  to  concentrate  his  whole  mind  and  keep 
it  fixed  on  a  single  thought,  must,  I  should  suppose,  be  in  a 
condition  very  favourable  to  observation.  This  kind  of  con- 
centration is  hard  work,  and,  if  prolonged,  may  be  felt  to 
the  tips  of  the  fingers. 

Reverting  to  the  remarkable  resemblance  between  nerve 
current  and  ele<Slricity,  it  seems  highly  probable  that  nerve 
current  can  adt  at  a  distance.  The  phenomena  of  induction 
in  eledtricity  are  too  well  known  to  require  more  than  an 
allusion.    Action  at  a  distance  may  perhaps  be  said  to  be 
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the  grand  distinctive  feature  of  eledlricity,  dividing  it  from 
heat  and  light,  which  a<5t  not,  except  through  their  proper 
media.  Nerve  current  being  a  force  bearing  a  wondrous 
resemblance  to  ele<5tricity,  will  there  be  no  analogous  phe- 
nomena of  a<5tion  at  a  distance  in  nerve  current  ? 

What  is  the  nature  of  nerve  current  ?  We  know  not ; 
neither,  according  to  Professor  Tait,  do  we  know  the  nature 
of  eledtricity. 

A  wishes  to  know  the  thought  of  B  ;  how  does  he  place 
his  own  nerve  current  in  relation  with  that  of  B  ? 

The  respective  sensoria  of  A  and  B  are  not  brought  into 
juxtaposition,  because  externally  the  skull  is  not  sensitive. 
Operators  and  subjects  have  sometimes  been  charged  with 
laying  their  heads  together :  in  such  cases  thought  reading 
is  of  course  metaphorical. 

There  are  reasons  why  the  hand  should  be  used  as  the 
instrument  for  receiving  the  influence  of  the  nerve  current. 
It  is  extremely  sensitive ;  but,  above  all,  the  brain  is  well 
accustomed  to  aCts  of  discrimination  founded  on  nerve 
current  coming  from  the  hand.  A,  we  may  suppose,  is 
blindfolded.  Touch  any  other  part  of  his  body  with  a 
ha^el  nut,  he  is  doubtful ;  let  it  be  brought  into  contact 
with  his  hand,  he  is  sure.  This  is  a  sense  of  impression. 
True,  but  the  brain  is  accustomed  to  judge  what  a  thing  is 
that  sends  up  a  message  from  the  hand.  The  nerve  current 
from  the  hand  goes  straight  to  the  thalamus.  No  light  is 
thrown  upon  the  matter  there.  So  the  thalamus  sends  off 
the  current,  like  a  brush,  to  the  grey  cortex  of  the  brain, 
where  the  current  set  up  by  the  little  hazel-nut  is  judged  : 
not  round  enough  for  a  marble ;  not  heavy  enough  for  a 
bullet ;  too  hard  for  a  little  worsted  ball ;  and  so  forth,  till 
the  conclusion  is  reached :  it  is  a  hazel-nut :  down  comes  a 
message  to  the  striated  body,  to  be  delivered  to  the  organs 
of  voice — say  aloud,  "  It  is  a  hazel-nut."  Such  is  the  ordi- 
nary course  of  a  sense  impression  from  the  hand. 

Let  us  now  dispense  altogether  with  the  presence  of  the 
tangible  objeCt,  and  suppose  that  instead  of  being  excited  by 
the  touch  of  a  hazel-nut,  the  nerves  in  the  hand  of  A  are 
excited  by  the  nerve  current  in  the  hand  of  B  whilst  he  is 
thinking  of  a  hazel-nut.  A's  hand  will  send  a  nerve  message 
to  his  brain.  Of  what  kind  ?  Of  no  kind  in  particular  ? 
Quite  incredible.  What  should  particularise  it  ?  Its 
efficient  cause,  namely,  B  s  nerve  current,  generated  by  a 
brain  the  physical  condition  of  which  corresponds  with  the 
thought  of  a  hazel-nut.  It  seems  to  me  highly  probable 
that  A  would  become  more  or  less  vividly  conscious  of  an 
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a£lion  in  his  brain,  which  he  would  be  able  to  interpret  as 
having  its  source  in  the  thought  of  a  hazel-nut. 

The  consideration  of  the  second  constituent  in  thought 
reading — the  abnormal  exaltation  of  sensitiveness  in  the 
operator,  A — must  not  detain  us  beyond  the  time  required 
for  a  brief  allusion  to  the  several  stages  leading  by  a  per- 
fectly natural  gradation  to  the  most  highly  exalted  condition 
of  receptivity.  All  our  examples  will  be  found  to  illustrate 
the  amazingly  extended  principle  of  compensation  in  Nature. 
Take  the  case  of  a  man  born  blind  or  deaf.  The  absence 
of  a  sense  damages  the  integrity  of  his  intelleftual  power : 
in  spite  of  which  the  blind  man  often  has  his  power  of 
hearing  wonderfully  acute,  and  the  deaf  man  often  has 
unusually  clear  vision.  Let  us  pass  on  to  the  ordinary 
condition  of  sleep.  In  sleep  sense  impressions  are  all  sus- 
pended ;  reason,  judgment,  and  even  volition,  are  in  abey- 
ance ;  yet  in  sleep  we  become  conscious  of  that  delicate 
process  which  is  ever  going  on,  day  and  night,  and  which, 
when  we  are  awake,  is  unconscious  cerebration,  or  the 
phosphorescent  aftion  of  the  brain.  It  is  unperceived 
during  the  day  whilst  the  senses  are  aftive,  being  over- 
powered by  their  stronger  impressions,  just  as  the  light  of 
the  stars  is  unseen  in  the  clear  daylight.  The  acftion  of 
unconscious  cerebration  may  sometimes  be  detedled  if  we 
are  suddenly  aroused  just  at  the  first  commencement  of  a 
doze.  It  is  very  delicious,  and  its  interruption  is  exceed- 
ingly irritating.  In  sleep  it  passes  into  dreaming,  which 
may  or  may  not  be  agreeable.  In  the  state  of  reverie  the 
train  of  thought  is  more  coherent,  the  senses  are  not 
wholly  paralysed,  we  see  figures  in  the  fire,  and  the  likeness 
of  a  whale  in  the  cloud,  or  something  else ;  but  volition  is 
wanting.  In  somnambulism  volition  is  aftive ;  the  senses 
also  are  in  a  normal  condition ;  but  reason  and  judgment 
are  suspended,  and  the  sleep-walker  crosses  a  chasm  by  a 
narrow  plank,  heedless  of  the  consequences  of  a  fall,  or 
works  a  sum  in  arithmetic  vainly  attempted  during  the  dis- 
tradlions  of  waking  hours. 

All  these  states  are  perfectly  natural :  we  attribute  them 
to  no  mysterious  agency ;  and  though  the  parcelling  out  of 
the  reason,  the  will,  the  imagination,  the  judgment, — now 
one  and  now  another  of  these  being  suspended,— is  very 
surprising,  yet  not  more  so  than  the  phenomena  in  insanity. 
Yet  sleep,  reverie,  somnambulism,  and  catalepsy  lead  up  so 
closely  to  the  hypnotised  and  mesmerised  conditions  that 
why  the  one  class  of  aflfedlions  should  be  less  a  subjedl  for 
scientific  investigation  than  the  other  does  not  appear. 
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The  subjedlion  of  the  will  to  the  influence  of  a  ruling 
thought  is  the  great  feature  in  all  these  abnormal  conditions  : 
it  is  often  attended  by  extreme  sensitiveness  towards  every- 
thing in  connexion  with  the  ruling  thought.  The  will  is 
suspended  in  the  subjedl,  and  the  operator  vehemently  im- 
presses a  ruling  thought  on  his  helpless  viAim.  All  of  us 
have  seen  the  result  a  hundred  times :  I  never  can  see  it 
without  a  shudder. 

Permit  me  now,  in  conclusioni  to  apply  these  considera- 
tions to  the  phenomena  of  thought  reading  recently  exhibited 
in  Liverpool,  speaking  of  the  operator,  Mr.  Irving  Bishop, 
as  A,  and  his  subjedl  as  B.  A  wishes  to  show  that  he  can 
read  the  thought  of  B.  As  far  as  possible  A  changes  place 
with  B.  A  becomes  the  subjeft,  and  will  have  B  for  his 
operator.  A  first  secures  that  B  shall  have,  for  the  occa- 
sion, a  ruling  thought,  e.g.y  the  spot  where  he  has  hid  the 
pin.  B  is  to  concentrate  and  maintain  his  thought  on  this 
one  thing.  As  soon  as  A  has  made  this  provision,  A 
throws  off  his  own  will  by  hypnotising  himself.  A  becomes 
the  helpless  subjedl,  and  B  with  his  ruling  thought  the 
strong  operator.  A  knows  that  B  has  a  ruling  thought,  but 
A  has  yet  to  find  out  what  it  is.  A  therefore  puts  himself 
in  quasi  eledtric  communication  with  B,  by  means  of  the 
hand  or  the  wire ;  but  not  with  B's  ruling  thought,  which  is 
totally  out  of  A's  reach,  but  with  its  physical  counterpart  in 
B's  brain.  The  two  brains  become  like  two  eleftric  clock 
dials. 

Considering  the  nerve  energy  due  to  a  ruling  thought 
in  B,  and  the  utter  inability  to  resist  in  a  hypnotised 
subjeft,  such  as  A  has  become,  it  might  be  expefted  that 
A  would  not  only  adt  in  accordance  with  B's  thought, 
but  that,  so  soon  as  he  knew  it,  A  would  be  in  very  great 
hurry  to  do  so,  would  be  very  much  exhausted  after  it,  and 
would  probably,  on  returning  to  himself,  be  quite  forgetful 
of  it. 

Before  bringing  my  remarks  to  a  close  I  may  refer  to  the 
thousands  of  experiments  in  thought  reading,  or,  rather, 
brain  reading,  which  are  now  from  time  to  time  occurring 
in  private  drawing-rooms  throughout  the  country.  Most  of 
these  experiments  have  been  attended  with  partial  success. 
Indeed,  considering  the  very  rough  and  deficient  way  in 
which  these  extremely  delicate  experiments  have  been  con- 
dudled,  the  amount  of  success  I  have  myself  witnessed  I 
regard  as  surprising.  The  nerve  counterpart  in  the  brain, 
the  foundation  of  the  whole  process,  can  hardly  have  been 
sharply  defined.  A  very  slight  approach  to  the  sensitiveness 


1883.]  On  Technical  Education.  403 

of  the  hypnotic  state  is  all  that  can  be  attained  by  being 
blindfolded,  though  the  thought  reader  is  undoubtedly  much 
indebted  to  the  assiduity  of  gentlemen  anxious  to  secure 
the  complete  bandaging  of  the  eyes, — a  zeal  at  which  Mr. 
Bishop  must  often  have  smiled.  Nevertheless  the  guesses 
of  the  most  unprofessional  thought  readers  have  led  again 
and  again  to  the  often- repeated  expression  "  There  must  be 
something  in  it." 

The  foregoing  remarks  have  no  claim  to  be  regarded  as 
demonstrative,  or  anything  more  than  hypothetical  and  sug* 
gestive.  The  physiologist  will  point  out  in  them  assump- 
tions unproved,  and  perhaps  incapable  of  proof.  The 
materialist  will  assert  that  my  **  brain  counterpart"  of. 
thought  IS  thought,  and  will  assure  me  that  to  speak  of 
thought  as  anything  beyond  molecular  aftion  is  extremely 
dangerous,  mischievous,  and  ignorant. 

One  thing  let  me  earnestly  disclaim.  I  have  no  pre- 
tension to  dissipate  the  mystery  in  thought  reading.  Only 
its  real  mystery  is  not  superficial,  a  mere  nine  days'  wonder, 
but  a  part  of  the  profound  mystery  of  life, — a  mystery  for 
Science,  as  the  ages  run,  deeply  and  more  deeply  to  explore, 
but  not  to  fathom.  It  is  because  it  is  natural  that  it  is 
admirable  and  wonderful,  and  that  we  may  have  a  reason- 
able hope  that,  in  time  to  come,  it  may  prove  to  be  of  great 
value  in  the  benevolent  and  Christian  science  of  Mental 
Therapeutics. 


VI.    ON    TECHNICAL    EDUCATION. 
By  Robert  Galloway,  M.R.I.A. 

(Continued  from^age  288.) 

EFORE  continuing  further  our  examination  of  the 
system  of  science  teaching  that  has  to  be 
adopted  in  the  Elementary  Science  Schools  and 
Classes  under  the  Department  of  Science  and  Art,  and 
the  examination  and  payment  on  result  systems  in 
operation,  we  will   briefly  explain  what  we  mean  by  the 
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terms — information,  knowledge,  and  science,  as  much  confu- 
sion of  thought  prevails  amongst  the  public  in  general, 
with  respedt  to  the  meaning  of  these  and  other  terms 
which  have  to  be  employed  in  discussing  education 
questions. 

The  accumulation  of  stray  particulars  by  means  of  the 
memory  we  term  information  ;  in  every  stage  of  life  we 
are  constantly  acquiring  information  ;  but  it  is  the  pre- 
dominating mental  process  that  is  in  operation  in  childhood, 
and  amongst  the  uncivilised  and  uneducated. 

When  information  has  been  appropriated  by  us  and 
thoroughly  matured  ;  in  other  words,  when  it  has  become  a 
part  of  our  own  intelligence,  or,  to  use  Mr.  Herbert  Spencer's 
expression,  when  it  has  been  turned  into  faculty ;  when,  in 
short,  we  can  reason  about  it  and  make  use  of  it,  we  desig- 
nate it  knowledge. 

Every  human  being,  the  uneducated,  as  well  as  the 
educated,  reasons  ;  but  the  uneducated  reasons  only  about 
particulars,  from  like  to  like  ;  he  cannot,  like  the  educated, 
discover  that  what  is  true  of  one  thing  is  equally  true  of 
many  other  things ;  he  is  not,  in  fa<5l,  able,  except  in  very 
simple  cases,  to  generalise, — that  is,  draw  a  general  law 
from  particular  cases ;  and  it  is  by  generalisation  that  the 
laws  of  Nature  Sive  learned  from  observation  and  experiment. 
Every  human  being  before  the  time  of  Newton  had  observed 
that  heavy  bodies  fall  to  the  earth  ;  but  that  great  Philo- 
sopher reasoned  on  the  fa(5t,  and  the  result  of  his  reasoning 
led  him  to  discover  the  Law  of  Gravity,  and  that  this  law 
governs,  not  alone  Mundane  matter,  but  that  of  other 
worlds.  "General  reasonings,"  states  Hume,  "seem  intri- 
cate merely  because  they  are  general ;  nor  is  it  easy  for  the 
bulk  of  mankind  to  distinguish,  in  a  great  number  of  parti- 
culars, that  common  circumstance  in  which  they  all  agree, 
or  to  extradt  it  pure  and  unmixed  from  other  superfluous 
circumstances.  Every  judgment  or  conclusion  with  them 
is  particular.  They  cannot  enlarge  their  view  to  those 
universal  propositions  which  comprehend  under  them  an 
infinite  number  of  individuals,  and  include  a  whole  science 
in  a  single  theorem.  Their  eye  is  confounded  with  such  an 
extensive  prospetSt ;  and  the  conclusions  derived  from  it, 
even  though  clearly  expressed,  seem  intricate  and  obscure." 

The  kind  of  education  that  prevails  in  most  of  our  schools 
and  colleges  consists  in  crowding  into  the  minds  of  the 
learners,  unconnedted — and  therefore  unprolific — fadls  and 
particulars.  Education,  too,  generally  begins  and  ends  here 
in  this  land  of  educational  endowments ;  for  anyone  can 
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become  or  be  appointed  a  teacher ;  seldom  has  he  to  produce 
the  requisite  credentials  that  he  has  even  exact  knowledge  of 
the  subjedl  he  has  to  teach,  and  he  is  never  required  to 
prove  that  he  has  the  power  or  faculty  for  training  the  mind  ; 
and  yet  it  is  only  those  who  have  that  faculty  who  can 
rightly  train  and  educate  each  individual  mind  so  that  the 
reasoning-power  is  expanded  by  causing  the  information 
acquired  to  be  converted  into  knowledge. 

When  knowledge  extends  to  a  methodical  comprehension 
of  general  laws  and  principles,  it  is  called  science  ;  this  is  the 
highest  stage  of  mental  development,  and  many  minds  are 
unable  to  reach  it ;  the  many  being  apparently  incapable  of 
being  cultured  beyond  a  particular  point.  This  is  especially 
the  case  with  the  inferior  human  races.  Mr.  Herbert 
Spencer  has  in  his  first  volume  ("  The  Principles  of  Psycho- 
logy ")  colledted  together  a  series  of  most  interesting  ex- 
amples on  this  most  important  and  interesting  subjedl. 

From  what  has  been  stated  it  will  be  apparent  to  all  that 
the  method  the  teacher  adopts  for  imparting  information  is 
of  the  highest  importance,  more  important  for  training  and 
expanding  the  mind  of  the  learner  than  the  kind  of  informa- 
tion conveyed.  If  the  wrong  method  is  adopted — wrong 
because  it  does  not  correspond  with  the  order  of  the  un- 
folding of  the  mental  faculties — the  mind  of  the  taught 
revolts ;  but  if  the  right  method  is  adopted,  the  taught — 
especially  the  young — delight  in  acquiring  knowledge.  One 
fundamental  principle  in  all  sound  teaching  is  to  commence 
with  some  particular  the  learner  knows  or  can  readily  com- 
prehend, and  so  ascend,  from  the  simple  to  the  complex,  by 
a  series  of  easy  and  natural  gradations,  to  what  at  the  com- 
mencement the  learner  did  not  know ;  so  that  he  becomes, 
as  it  were,  his  own  instru(5lor,  as  he  discovers  apparently  of 
himself  the  knowledge  conveyed.  This  is  the  reason  why 
children  delight  in  picking  up  information  themselves,  but 
are  stupid,  drowsy,  and  sulky,  in  school,  if  the  mechanical 
routine  system  of  teaching  prevails.  The  late  Dr.  John 
Brown  in  the  article  "Education  through  the  Senses,**  in 
his  work  "  Horae  Subsecivae,"  humorously  describes  the 
difference  in  feeling  children  exhibit  in  acquiring  information 
themselves,  with  that  which  they  exhibit  in  a  school  where 
the  mind  is  tortured  by  the  system  of  teaching  adopted.  The 
superiority  of  Pestalozzi's  system  and  Frobel's  Kindergarten 
method  of  education  over  all  other  systems  for  teaching 
children  is  due  in  my  opinion  to  the  fadt  that  they  have 
systematised  the  method  children  themselves  adopt  in 
acquiring  information.     In   the    Platonic  dialogue  where 


4o6  On  Technical  Education.  [July, 

Socrates  undertakes  to  show  his  friend  that  his  boy  servant 
or  slave  knew  Geometry,  Socrates  commences  with  the 
figure  of  a  square  which  the  boy  knew,  and  he  proceeds  in 
such  a  natural  order  that  the  boy  discovered,  by  his  own 
unaided  efforts,  as  it  were,  what  he  had  not  known  before. 

The  change  the  learner  displays  for  acquiring  knowledge 
is  marvellous,  if  a  rational  method  of  teaching  a  subjeft — a 
method  in  accordance  with  the  laws  of  mental  development 
— is  substituted  for  a  mechanical  routine  system  ;  the  apathy 
and  disgust  for  learning  he  had  before  shown  is  replaced  by 
the  greatest  earnestness  and  delight.  I  have  been  a  witness 
of  many  cases  of  the  kind  ;  but  the  one  which  most  impressed 
me  I  will  briefly  relate  : — Many  years  ago  I  accepted  the 
post  of  teacher  of  Chemistry  at  Queenwood  College,  Hamp- 
shire ;  the  College  at  that  time  comprised  a  boys'  school  and 
an  Agricultural  College ;  the  Agricultural  pupils  were  all 
young  men ;  most  of  the  boys  as  well  as  the  young  men  were 
instructed  in  chemical  analysis  in  the  laboratory  attached  to 
the  Institution.  When  I  entered  upon  my  duties,  I  found 
the  book  in  use  was  the  "  Giessen  Outlines,"  and,  to  my 
surprise  and  discouragement,  both  the  young  men  and  boys 
exhibited  a  thorough  disgust  for  Chemistry  as  a  study  :  the 
young  men  would  not,  with  the  exception  of  one  or  two, 
attend  the  classes  on  this  subjedt,  and  the  boys  only  attended 
their's  under  compulsion.  Most  of  them  could  analyse  com- 
plicated mixtures  pretty  accurately ;  but  they  did  not  know 
why  and  the  wherefore ;  they  simply  made  the  analyses  as 
diredted  by  the  tables  in  the  book.  They  explained  to  me 
why  they  disliked  the  subjedt ;  they  said,  **we  can  make  the 
analyses,  but  we  do  not  understand  what  we  are  doing,  and 
therefore  we  do  not  like  the  study."  After  much  thought 
upon  the  matter,  I  drew  up  some  analytical  tables  myself, 
which  I  afterwards  published,  which  overcame  all  the  diffi- 
culties, and  turned  a  study  which  had  hitherto  caused  disgust 
into  a  great  source  of  pleasure  to  both  classes  of  students  : 
not  one  of  them  would  be  willingly  absent  from  class  after 
the  change  in  the  method  of  teaching  the  subjedl  had  been 
made.  The  tables  were  framed  in  accordance  with  the  laws 
of  mental  evolution  ;  they  are  so  construdled  that  the  learner 
has  to  exercise  the  faculty  of  judgment  or  comparison  (per- 
ception of  difference  or  agreement),  which  philosophers  of 
all  schools  agree  in  placing  amongst  the  original  powers  of 
the  human  being.  The  system  compels  the  pupil  himself  to 
Compare,  Distinguish,  Judge ;  he  therefore  becomes  an 
intelligent  and  adlive  Discoverer,  for  he  discovers,  himself, 
the   methods    for    separating  and    dete<5ting    the  different 
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members  in  each  group  of  substances,  and  so  throughout  the 
entire  analytical  course.  But  my  plan  possesses  other  im- 
portant advantages  over  every  other  which  has  yet  been 
proposed.  It  exhibits  a  like  progression  to  the  mind ;  it 
begins  with  a  few  subjedls,  and  successively  adds  to  them 
until  the  entire  analytical  course  is  reached  ;  it  proceeds,  in 
short,  from  the  simple  to  the  complex. 

Those  who  seek  to  reform  and  improve  any  established 
system  like  the  one  under  discussion  have  generally  to  deal 
with  two  classes  of  obstructives :  the  more  formidable  class 
consists  of  those  who  are  pecuniarily  interested  in  preventing 
any  change  ;  the  other  class  consists  of  those  who  are  only 
superficially  acquainted  with  the  subjedl :  those  composing 
the  latter  class  generally  cite  authority  in  support  of  their 
views,  and  they  are  not  unfrequently  made  use  of  under 
this  veil  of  authority  by  the  former  class  in  opposing  all 
real  reform.  Now  as  written  examinations  form  the  chief, 
if  not  the  sole,  tests  for  estimating  the  students'  attain- 
ments in  the  Indudtive  Sciences  at  our  different  Universities, 
these  apparently  high  authorities  in  all  educational  matters 
may  be  adduced  in  opposition  to  my  views  of  the  subjedl  : 
it  may  be  well  therefore  to  inform  the  second  class  of  oppo- 
nents that  only  such  branches  of  study  were  examined  upon 
whose  written  examinations  were  first  established  at  our 
Universities.  As  the  examinee  could  do  or  put  in  pradlice 
at  the  examination  just  as  he  would  in  any  future  employ- 
ment in  the  a(5tual  business  of  life,  what  were  termed  mere 
information  subjedls — which  do  not,  like  the  former,  admit 
of  direct  tneasurement — were  excluded,  and  it  was  long  before 
they  were  admitted  as  examination  subjecSls.  Pen,  ink,  and 
paper  are  the  instruments,  in  addition  to  books,  which  stu- 
dents of  languages  and  the  Dedu(5live  Sciences  require  for 
the  prosecution  of  their  studies  in  these  subjects  ;  but  pen, 
ink,  and  paper,  as  well  as  books,  are  only  subsidiary  instru- 
ments in  the  cultivation  of  the  Indu(5tive  Sciences :  to 
acquire  a  knowledge  of  these  sciences  the  student  must  not 
only  know  what  has  been  done  b}'  others,  but  he  must  him- 
self study  the  produ(5tions  and  operations  of  Nature  in  the 
laboratory  or  in  the  field ;  and  it  is  there  only  he  can  be 
efficiently  examined,  for  it  is  there  only  that  it  can  be  ascer- 
tained whether  he  has  acquired  a  knowledge  of  things  or 
only  the  names  of  things.  This  examination  system,  even 
at  our  Universities,  is  destrudlive  of  good  teaching;  the 
Professor  is  apt  to  depend  more  for  obtaining  a  class  by 
getting  his  subjedl  to  be  one  examined  upon  than  attracting 
them  by  good  teaching,  and  the  students,  I  was  informed 
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some  years  ago  by  a  Professor  of  Chemistry  at  one  of  the 
Colleges  at  Cambridge,  will  only  learn  what  will  pass  them  ; 
they  cannot  be  induced  to  stray  beyond  the  limits  of  pro- 
bable questions  ;  the  training  they  receive,  according  to  the 
Redlor  of  Lincoln  College,  Oxford,  is  not  training  in  inves- 
tigation, in  research,  in  scientific  procedure,  but  in  the  art  of 
producing  a  clever  answer  to  a  question  on  a  subject  of  which  they 
have  no  real  knowledge. 

Written  examinations,  however  perfedlly  the  questions 
may  be  framed,  cannot  be  made  efficient  and  practical  tests 
for  any  of  the  Indudlive  Sciences,  whether  experimental  or 
observational;  but,  as  long  as  they  are  employed  as  tests, 
the  questions  given  ought  chiefly  to  be  of  the  kind  that 
would  test  as  completely  as  possible  whether  the  examinee 
had  acquired  a  knowledge  of  his  subjedl  or  whether  what  he 
had  acquired  was  mere  information.  Knowledge  questions* 
as  I  will  term  them,  are  rarely  given  in  examination  papers 
on  Chemistry ;  the  questions  generally  relate  to  particular 
fadls,  and  are  therefore  mere  information  questions  ;  and  it 
is  this  class  of  questions  that  are  chiefly  given  at  the  Depart- 
ment's examinations.  Indeed  the  practical  difficulties  of 
awarding  marks  equally  and  fairly  to  such  a  large  number  of 
students,  if  questions  were  given  which  would  test  as  effi- 
ciently as  possible  whether  the  examinees  had  been  trained 
in  learning  the  science,  to  reason,  and  think,  themselves,  on 
what  they  were  taught,  would  be  almost  impossible  ;  because 
many  of  the  questions  would  only  be  answered  in  part  by 
the  majority.  The  examiner  would,  therefore,  before  he  got 
through  all  the  papers,  have  become  so  utterly  wearied  as  to 
the  number  of  marks  he  ought  to  assign  to  each  of  the 
numerous  answers  to  each  of  the  different  questions,  that 
his  faculty  of  judgment  and  comparison  would  be  lost  long 
before  he  had  completed  his  task.  Nor  are  the  difficulties 
overcome  by  distributing  the  papers  amongst  several  ex- 
aminers. Indeed,  another  difficulty  then  arises,  for,  for 
questions  of  this  kind,  the  standard  of  the  different  examiners 
would  vary,  and,  as  the  teachers  are  paid  on  the  result 
system,  they  would  receive  unequal  payment,  on  account  of 
the  difference  in  the  standards  of  the  examiners.  I  am 
afraid,  also,  if  such  questions  were  set,  some  of  the  assistant 
examiners,  who  are  paid  so  much  per  dozen  papers  they 
examine,  would  perform  their  task  in  a  more  perfundlory 
manner  than  they  are  considered  to  do  at  present ;  for  it 

*  I  have  given  examples  of  what  I  term  Knowledge  Questions  in  my  work 
**  Education,  Scientific  and  Technical,"  in  the  chapter  on  Examinations  and 
Examiners. 
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has  been  observed  that  it  is  not  always  in  the  study  of  the  ex- 
aminer that  these  papers  are  looked  over  and  the  marks 
assigned,  but  that  they  are  sometimes  examined  in  such  un- 
suitable places  as  Railway  Carriages,  Examination  Rooms, 
&c.  I  am  afraid  the  poor  science  teachers  sometimes  suffer 
pecuniarily  from  such  slapdash  examinations,  condudled  at 
odd  times,  of  their  pupils'  papers. 

I  will  give  an  example  to  show  how  differently  two  ex- 
aminers will  examine  and  mark,  even  in  a  comparatively 
small  chemical  class ;  and  therefore  it  shows  how  uncertain 
it  must  be  as  to  what  science  teachers  who  are  paid  on  the 
result  system  will  earn,  as  it  must  vary  with  the  examiner 
who  happens  to  examine  the  pupils'  papers ;  and  it  shows, 
further,  that  confusion  and  discrepancies  would  still  more 
prevail  if  knowledge  questions  were  largely  employed.  And 
it  clearly  shows  that  on  account  of  the  uncertainty  of  the 
amount  of  payment  to  be  received,  it  will  prevent  some  of 
the  most  competent  from  becoming  teachers  under  this 
system. 

The  two  examiners  I  will  distinguish  by  the  letters 
A  and  B  ;  A  is  one  of  the  professional  examiners,  and 
B  I  believe  is  one  of  the  assistant  examiners.  The 
class  examined  was  not  one  in  the  elementary  science 
schools,  but  in  a  college  of  science.  Examiner  A  does  not 
belong  to  the  college,  but  is  appointed  by  the  authorities  to 
set  a  paper  and  examine  the  answers  given  ;  B  is  the 
teacher  in  the  college — he  also  sets  a  paper  and  examines 
the  answers  to  that  paper.  The  examination  of  which  I 
give  the  results  was  held  about  eighteen  months  ago,  but  a 
more  recent  examination  by  the  same  parties  in  the  same 
college  would  show  similar  discrepancies  in  the  marks 
assigned  by  the  two  examiners. 

It  is  perfe(5tly  evident  from  the  discrepancies  in  the  marks 
assigned  to  most  of  the  students,  that,  either  examiner  A 
thought  the  students  ought  to  have  had  a  better  acquaint- 
ance with  the  subjedl  than  the  results  of  his  examination 
proved  they  had,  or  the  two  examiners  adopted  a  very  differ- 
ent system  of  marking,  as  B  in  not  one  single  instance 
marked  below  A,  but  in  every  case  above  him.  The  teacher 
did  not  lose  any  payment  by  the  discrepancies,  as  he  is  not 
paid  on  the  result  system  ;  but  it  would  have  made  a 
material  difference  to  one  paid  on  the  result  system  whether 
A  or  B's  marks  were  adopted ;  for  A's  marks  amount  on  the 
average  to  40*5,  whilst  the  average  of  B's  marks  amount  to 
69*6  ;  or  for  every  100  marks  given  by  A  171*85  were  given 
byB. 
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I  give  numbers  in  place  of  the  names  of  the  students  :— 


A's  Marks.  B's  Marks. 

Total  Number  of  Marks  lOo, 


I. 

92*5 

96 

2. 

717 

94 

3- 

7I-I 

86 

4- 

647 

97 

5- 

647 

90 

6. 

6i*o 

88 

7. 

577 

89 

8. 

50*3 

89 

9- 

43-8 

75 

10. 

36-9 

50 

IZ. 

35*8 

65 

12. 

34-8 

63 

13- 

34*2 

91 

14. 

32"I 

83 

15. 

257 

71 

16. 

23*5 

30 

17. 

23*0 

47 

18. 

187 

71 

19. 

15*5 

49 

20. 

13*9 

59 

21. 

12-3 

30 

22. 

8-0 

(To  be  continued.) 
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ANALYSES    OP     BOOKS. 


Physiological  Cruelty  or  Fact  v.  Fancy:  An  Enquiry  into  the 
Vivisection  Question.  By  Philanthropos.  London: 
Tinsley  Brothers. 

Second  Notice  (see  p.  354). 

Philanthropos  says,  in  meeting  Mr.  Hutton's  contention^ 
'*  We  must  try,  then,  to  imagine  ourselves  belonging  to  superior 
beings  who  make  us  obey  them  in  all  things,  and  whose  reasons 
we  can  seldom  understand.  They  tie  us  up  in  order  to  prevent 
our  going  where  they  wish — they  prevent  our  making  love,  for 
fear  of  its  interfering  with  our  work — they  keep  us  in  prisons, 
because  they  like  to  look  at  us  and  to  hear  us  sing — ^they  take 
away  our  clothes,  in  order  to  wear  them  themselves — ^they  crop 
our  ears,  because  they  think  we  look  prettier  with  them  short— 
they  do  various  painful  things  to  us  in  order  to  make  us  taste 
nicer  when  cooked — and,  finally,  they  kill  and  eat  us.  •  •  .  If 
we  were  suddenly  enabled  to  understand  the  reasons  for  each 
a(5lion,  our  dispositions  remaining  the  same,  is  it  likely  that  the 
sense  of  injury  which  had  not  been  evoked  by  anything  else 
would  arise  when  they  went  on  to  use  us  for  experiments  for  the 
advancement  of  their  science  and  the  improvement  of  their 
own  health  ?  " 

In  the  next  chapter  the  author  puts  the  much-needed  question 
"  What  is  vivise<5lion  ?  "  On  this  subje(5l  the  vaguest  notions 
prevail,  not  merely  among  the  public,  but  among  Bestiarian  ad- 
vocates, who,  if  better  informed  themselves,  have  no  objedtion 
to  profit  by  vulgar  confusion  and  exaggeration.  PhilanUiropos 
shows  how  little — vanishingly  little — of  the  work  performed  in  a 
physiological  laboratory  can  in  any  manner  be  included  under 
this  name.  He  shows  that  **  in  England  animals  are  never  dis- 
sedled  alive  in  orderto  show  the  relations  of  their  parts.  •  .  .  There 
is  no  room  for  talking  about  medical  students  being  demoralised 
by  witnessing  tortures :  there  are  none  for  them  to  witness." 
Painful  operations  are  confined  to  purposes  of  original  research, 
and  *'  in  the  few  cases  where  pain  must  be  given  it  is  generally 
very  slight.'*  The  author  enumerates  inoculations,  used  in 
studying  the  origin  and  communication  of  disease,  experiments 
on  the  effe(5ls  of  drugs,  and  especially  the  treatment  of  poisons ; 
and,  lastly,  a  few  experiments  relating  to  various  animal  func- 
tions. In  this  latter  class  anaesthetics  were  used,  wherever 
possible,  before  any  law  was  passed  on  the  subjedt.  Here 
Philanthropos  truly  says — ^^'Yet    although  no  fa<5t    is    better 
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authenticated  than  this  systematic  narcotising  of  creatures  expe- 
rimented on,  it  is  quietly  and  constantly  ignored  ;  vivisedlion  is 
described  (by  Miss  Cobbe)  as  the  '  worst  form  of  cruelty  we 
know,*  and  the  words  *  agony/  *  torture/  and  *  torment '  are  scat- 
tered about  as  if  no  such  things  existed  as  chloroform,  ether,  and 
morphia."  The  number  of  experiments  in  which  pain — not  even 
apparently  great — ^was  produced  during  the  years  1878,  1879,  and 
1880,  amounted,  according  to  the  official  report,  to  less  than  100 ! 
Truly  a  drop  in  the  bucket  compared  with  the  sufferings  of  ani- 
mals in  other  causes  than  the  pursuit  of  knowledge  ! 

In  the  sixth  chapter  the  author  explains  the  necessity  of  expe- 
riment to  physiology.  From  this  chapter,  which  we  strongly 
recommend  to  the  careful  study  of  our  non-medical — or,  more 
widely  speaking,  non-biological — readers,  we  can  merely  quote 
the  following  pregnant  passage  : — **  Those  who  defend  physiolo- 
gical experiment  as  an  absolute  necessity  to  medicine  do  so — 
not  because  this  or  that  drug  has  been  discovered  by  its  means, 
this  or  that  operation  perfed^ed  through  its  pradlice.  They  defend 
it,  because  without  it  medicine  is  based  upon  ignorance,  and 
every  dod^or  is  a  charlatan  patching  at  a  wonderful  mechanism 
of  which  he  knows  nothing.  They  defend  it,  because  it  is  the 
foundation  upon  which  physiology  as  a  science  stands.  The 
pseudo-sciences  rest  upon  theorising,  guess-work,  and  empiri- 
cism ;  a  true  science  rests  upon  experiment.  If  physiology  be 
deprived  of  this  necessary  foundation  it  will  be  degraded  through 
no  fault  of  its  disciples  ;  it  will  not  fall  to  pieces,  because  that 
which  has  been  won  cannot  be  taken  away,  but  it  will  be  unable 
to  encroach  any  further  upon  the  morass  of  human  ignorance, 
because  forbidden  to  lay  a  firm  footing  for  its  advancing  tread. 
But,  after  all,  interests  differ.  There  are  some  who  do  not  care 
for  that  morass  to  be  invaded.  '  Quand  on  veut  dess^cher  un 
marais,  on  ne  fait  pas  voter  les  grenouilles.'  "  In  England,  un- 
fortunately, we  allow  the  frogs  to  vote,  and  they  croak  loudly 
enough,  in  Parliament,  in  public  meetings,  and  in  the  pages  of 
certain  of  our  contemporaries. 

In  the  last  chapter  of  his  book  the  author  discusses  the  legis- 
lation on  the  subje(5l — past,  present,  and  possible.  Concerning 
such  legislation  he  writes  : — **  It  is  very  curious  and  interesting, 
and  has  the  great  merit  of  being  peculiarly  British.  That  is  to 
say,  it  is  not  trammelled  by  any  principle  previously  laid  down 
or  hindered  by  any  consideration  of  reasoning  or  consistency. 
To  found  a  new  law  upon  a  distin<5l  principle,  from  which  its 
ena<5lments  develop  logically,  has  a  Continental  flavour  about  it 
displeasing  to  the  national  mind,  and  reminds  us  in  some  way  of 
centralisation.*  We  prefer  to  make  a  fresh  regulation  every  now 
and  then,  when  somebody  makes  a  fuss  and  it  is  necessary  to  do 

*  In  one  sphere  at  least  we  submit  humbly  enough  to  the  sway  of  a  cen- 
tralising bureaucracy. 
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something."  The  existing  law  is  well  summed  up  in  the  fol* 
lowing  words : — "  It  is  penal  to  use  domestic  animals  in  any 
way  cruelly,  but  anyone  may  torture  wild  creatures  in  whatever 
fashion  he  likes,  provided  it  be  not  for  scientific  purposes. 
Nothing  makes  it  criminal  to  give  pain  to  a  wild  animal  except 
having  sufficient  justification/' 

We  find  next  a  very  clear  and  fair  history  of  the  rise  and 
progress  of  the  Bestiarian  agitation.  We  find  especial  mention 
of  the  fa(5l  that,  in  spite  of  the  aid  of  Detedlives,  the  Society 
for  the  Prevention  of  Cruelty  to  Animals  was  utterly  unable  to 
find  anything  to  warrant  legal  proceedings  against  a  physiolo- 
gical experimentalist  up  to  the  abortive  Norwich  proceedings. 
Funds  were  there  in  abundance ;  there  was  espionage,  vigour, 
and  a  hostile  animus,  but  there  was  nothing  to  detedl ! 

We  come  now  to  the  Royal  Commission  of  Inquiry  appointed 
in  June,  1875.  '^^  ^^^^  ^^^P  ^^^  medical  profession  and  the  sci- 
entific world  generally  offered  no  obje(ftion.  The  composition  of 
the  Commission  was  somewhat  curious.  It  comprised  three 
politicians  (Viscount  Cardwell,  Baron  Winmarleigh,  and  the 
Right  Hon.  W.  E.  Forster),  a  lawyer  (Sir  J.  B.  Karslake),  two 
men  of  Science  (Prof.  Huxley  and  Mr.  Erichsen),  and  a  journalist 
(Mr,  Hutton,  of  the  "  Spe(ftator  ").  On  what  principle  the  last- 
named  gentleman  was  seledled  in  preference  to  any  other  of  the 
thirty  and  odd  millions  of  inhabitants  of  the  United  Kingdom 
we  are  not  aware.  He  seems  to  have,  throughout  the  inquiry, 
played  the  part  of  examining  counsel  for  the  Bestiarians.  But 
though  he  signed  the  Report  of  the  Commission  in  which  the 
necessity  of  physiological  experimentation  is  admitted,  he  has 
found  it  not  contrary  to  his  notions  of  consistency  to  persist  in 
the  agitation.  Mr.  Jesse,  we  understand,  goes  the  length  of 
accusing  the  Commissioners  of  suppressing  evidence  brought 
before  them,  which  is  certainly  an  ungrateful  return  for  Mr. 
Mutton's  advocacy.  It  has  been  truthlully  said  that  in  this 
celebrated  inquiry  the  evidence  went  beyond  the  fa(fls,  the  report 
beyond  the  evidence,  and  the  subsequent  legislation  beyond  the 
report.  The  Right  Hon.  Robert  Lowe  (now  Lord  Sherbrooke) 
pronounced  the  proceeding  of  the  Commissioners  **  very  sin- 
gular. They  acquitted  the  accused,  and  sentenced  them  to  be 
under  the  surveillance  of  the  police  for  life."  It  is  hinted  in 
certain  quarters  that  both  the  appointment  of  the  Commission 
and  the  legislation  which  followed  are  at  least  indiredlly  due  to 
the  influence  of  a  most  exalted  Personage.  If  so  we  would,  with 
all  deference,  suggest  that  her  dislike  to  cruelty  might  have  been 
more  fittingly  displayed  in  the  suppression  of  the  Royal  buck- 
hounds  and  their  performances. 

The  heads  of  the  **  Anti-Vivisec5\ion  Adl  "  of  1876  are  here 
given.  It  is  shown,  as  an  objedlionable  feature,  and  as  a  de- 
parture from  the  Recommendations  of  the  Commission,  that  the 
Home  Secretary  is  in   pradlice  invested  with  the  arbitrary  and 
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irresponsible  power  of  deciding  whether,  and  under  what  condi- 
tions, certificates  and  licenses  under  the  Adl  are  to  be  granted. 
In  consequence  the  '*  Medical  Didlator  has  prevented  researches 
into  antidotes  to  snake-poisons,  the  multiplication  of  septic 
organisms,  the  physiology  of  the  brain,  the  fund^ions  of  the 
spleen,  the  method  of  renal  secretion,  aseptic  dressing  of  wounds, 
the  adtions  of  certain  poisons,  intestinal  secretions  and  move- 
ments, ligatures  on  arteries,  and  other  matters.  Men  are  left  to 
die  of  poison,  wounds,  and  disease,  for  want  of  the  knowledge 
that  can  only  be  obtained  at  the  expense  of  animals.  .  .  .  Dr. 
Brunton  has  been  forbidden  to  seek  for  antidotes  to  snake-bites. 
Professor  Eraser  has  been  checked  in  his  attempts  to  study  the 
nature  of  the  poison  used  by  the  natives  of  Borneo  upon  their 
arrows,  while  Prof.  Lister  has  had  to  leave  England  in  order  to 
carry  on  his  researches.  And  besides  the  list  of  stifled  investi- 
gations already  given,  how  many  more  are  left  unattempted  be- 
cause of  the  difHculties  thrown  in  the  way  ?  Surely  this  state 
of  things  is  not  creditable,  and  ought  not  to  endure."  The 
author,  as  we  have  already  intimated,  takes  an  exceedingly  mo- 
derate ground.  He  does  not,  like  ourselves,  demand  the  repeal 
of  the  A(5l  of  1876,  but  would  be  content  with  its  administration 
in  a  spirit  less  unfavourable  to  Science  than  has  hitherto  pre- 
vailed. He  merely  wishes  the  Home  Secretary  to  be  guided  by 
the  *'  competent  advisers  "  whom  the  A6i  provides. 

We  hope  that  this  work  will  receive  the  wide  and  careful  study 
which  it  merits,  and  that  its  accurate  truth  and  sound  reasoning 
may  prove  an  antidote  to  the  sophistical  and  fanatic  eloquence 
of  Bestiarian  speakers  and  writers. 


The  Natural  Genesis.    By  Gerald  Massey.    Vol.  I. 

We  have  here  the  first  volume  of  a  bulky  work,  the  importance 
of  which  is  fully  proportionate  to  its  extent.  Our  readers  will 
perceive  that  we  give  no  publisher's  name.  Our  excuse  must  be 
that  none  is  given  in  the  copy  which  has  been  forwarded  to  us. 
We  can  merely  give  the  address  of  the  printers  :  R.  Clay,  Sons, 
and  Taylor,  Bread  Street  Hill,  Queen  Viaoria  Street,  E.G. 

But  what  is  the  subje<5l  of  the  book  ?  Mr.  Massey  is  an  inde- 
pendent thinker,  a  heretic.  After  prolonged  and  laborious  enquiry 
he  reje(5ts  certain  modern  theories  as  to  the  origin  of  civilisation 
and  the  formation  of  language.  He  is  no  believer  in  the  ''Aryan 
hypothesis."  He  contends  that  the  transition  from  the  bestial 
to  the  lowest  human  condition  took  place  not  in  Central  Asia  or 
Northern  India,  but  in  the  interior  of  Africa,  and  that  the  stream 
of  culture  flowed  along  the  Valley  of  the  Nile.     He  shows  that 
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language  is  derived  not  from  abstraift  roots,  but  from  signs  and 
symbolic  a<5^ions  far  antecedent.  He  does  away  with  the  notions 
of  a  civilisation  springing  up  suddenly  or  miraculously  commu- 
nicated to  man,  and  of  a  language  rich  and  complete  in  its  veiy 
origin.  For  the  first  time,  perhaps,  we  have  inquires  into  pn- 
mitive  philology,  mythology ,  and  the  early  history  of  our  species 
untainted  by  the  preconceived  notion  of  an  absolute  and  quali- 
tative distin<5^ion  between  man  and  the  lower  animals.  The 
author's  results  are  in  stri<5^  accord  with  those  which  modem 
naturalists  have  reached  by  totally  different  processes.  We  do 
not  hesitate  to  say  that  if  the  substance  of  this  work  could  be 
presented  in  a  condensed  form,  freed  as  much  as  possible  from 
'*  scaffolding,*'  it  would  form  a  valuable — almost  necessary — 
companion  to  Darwin's  *'  Descent  of  Man,"  the  one  work  com- 
plementing and  supporting  the  other. 

We  must,  however,  remark  that  much  remains  to  be  done 
before  Mr.  Massey's  labours  can  be  presented  in  such  a  form. 
At  present  there  is  neither  title-page,  index,  table  of  contents, 
preface,  nor  introdudlory  chapter.  Onl^  the  leisurely  and  conscien- 
tious reader,  or  the  candid  reviewer,  will  succeed  in  fairly  grasping 
Mr.  Massey's  current  of  thought ;  this  the  rather  because  the 
conclusions  reached  will  be,  to  many,  grievously  unwelcome. 

We  find  here  successively  discussed  the  natural  genesis  of  the 
Kamite  typology,  the  typology  of  primitive  customs,  the  typology 
•  of  the  two  truths,  the  typology  of  numbers,  the  typology  of  pri- 
mordial onomatopoeia  and  aboriginal  African  sounds,  the  typology 
of  the  mythical  serpent  or  dragon,  the  typology  of  the  mythical 
mount,  the  tree,  the  cross,  and  the  four  corners,  and  the  typology 
of  the  mythical  great  mother,  the  two  sisters,  the  twins,  the 
triads,  trinity,  and  tetrad. 

As  a  specimen  of  the  author's  method  of  condu(5ting  this  great 
inquiry  we  make  certain  extra(5ts  from  the  chapter  on  the  typology 
of  onomatopoeia.  Mr.  Massey  writes  : — **  The  Aryanists  have 
laboured  to  set  the  great  pyramid  of  language  on  its  apex  in  Asia 
instead  of  on  its  base  in  Africa,  where  we  have  now  to  seek  for 
the  veriest  beginnings.  My  appeal  is  made  to  anthropologists, 
ethnologists,  and  evolutionists,  not  to  mere  philologists  limited 
to  the  Aryan  area,  who,  as  non-evolutionists,  have  laid  fast  hold 
at  the  wrong  end  of  things. 

"  The  Inner  African  languages  prove  that  words  had  earlier 
forms  than  those  which  have  become  the  *  roots  '  of  the  Aryan- 
ists.  Max  Miiller  has  said  that  in  the  Sanskrit  word  Asu,  which 
denotes  the  vital  breath,  the  original  meaning  of  the  root  *  As  ' 
has  been  preserved,"  He  writes  : — "  As,  in  order  to  give  rise  to 
such  a  noun  as  asu,  must  have  meant  to  breathei ;  then  to  live  ; 
then  to  exist ;  and  it  must  have  passed  through  all  these  stages 
before  it  could  have  been  used  as  the  abstra<5^  auxiliary  verb 
which  we  find  not  only  in  Sanskrit,  but  in  all  the  Aryan  lan- 
guages.  Unless  this  one  derivative,  Asu,  life,  had  been  preserved 


4i6  Analyses  of  Books.  [July> 

in  Sanskriti  it  would  have  been  impossible  to  guess  the  original 
material  meaning  of  the  root  As,  to  be.'*  Mr.  Massey  replies  : 
— **  The  African  languages  show  that  asu,  to  breathe,  is  not  a 
primary  of  speech  ;  no  vowel  is  primary  in  the  earliest  formation 
of  words.  In  Egyptian  ses  is  to  breathe,  and  in  Africa  beyond  : 
zuzu  has  the  same  meaning  in  the  Nupe,  Esitako,  Gugu  Basa 
tongues ;  zuezui  in  the  Param,  yisie  in  the  Kupa,  and  zo  in  the 
Ebe." 

He  continues — '*  It  has  been  asked  how  did  Da  (Sanskrit) 
come  to  mean  giving  ?  Professor  Noir6  holds  that  primitive  man 
said  accidentally  Da,  And  here  we  have  a  '  root '  of  language  1 
But  da  is  only  a  worn-down  form  of  word  found  in  Sanskrit.  It 
is  the  Egyptian  Td,  to  give  and  take,  and  also  a  gift.  The  full 
hierogylyphic  word  is  Tat,  and  it  belongs  to  the  stage  of  mere 
duplicated  words  and  gesture-signs.  It  is  written  as  the  hand, 
which  is  the  Tat  ideograph ;  English  daddle  for  the  fist,  ntata 
for  the  hand  in  the  Meto  and  Matatan,  and  tata  in  the  Igu 
tongue.  Long  before  the  abstra<5l  idea  of  giving  was  conveyed 
by  da  or  id^  the  tat  was  presented  in  gesture-language  with  the 
offering,  or  in  the  a(5l  of  offering.  .  .  .  Language  certainly  did 
not  originate  with  the  *  roots  '  of  the  Aryanists,  which  are  the 
worn-down  forms  of  earlier  words.  It  did  not  begin  with 
*  abstra(5l  roots,'  nor  with  did^ionary  words  at  all,  but  with 
things,  objedls,  gesture-signs,  and  involuntary  sounds."  We 
may  here  remark  that  the  very  term  "  root  "  conveys  an  analogy 
fatal  to  its  advocates.  The  plant  does  not  originate  with  the 
root,  but  with  the  seed,  and  puts  out  the  root  subsequently. 

Elsewhere,  as  a  further  explanation  of  his  meaning,  the  author 
says  : — '*  That  which  we  can  talk^  say^  and  write  was  first  enacted ^ 
and  the  most  primitive  customs  were  the  sole  records  of  such 
a<5^ing  by  men  who  performed  those  things  that  could  not  other- 
wise have  been  memorised.  These  customs  had  their  origin  in 
gesture-language  ;  they  constitute  the  drama  of  dumb  humanity, 
and  volumes  might  be  filled  in  showing  the  (to  us)  unnatural- 
looking  results  of  an  origin  that  was  quite  natural." 

The  following  passage  refers  to  a  recent  blunder  into  which 
philologists  tumbled  blindly  : — **  Comparative  philology,  working 
with  words  in  their  later  phase,  divorced  from  things  is  respon- 
sible for  the  false  inference  that  until  recent  times,  later  than 
those  of  the  Veda,  the  Avesta,  the  Hebrew,  and  Homeric 
writings,  men  were  deficient  in  the  perception  of  colour;  that 
there  was,  in  fa(5l,  a  condition  of  Miopceia  answering  to  their  in- 
sanity of  Mythopceia.  Geiger  has  even  affirmed  that  the  lan- 
guage-maker must  have  been  blue-blind.  Max  Mtiller  has  affirmed 
that  the  blue  heaven  does  not  appear  in  the  Vedas,  the  Avesta, 
or  the  Old  Testament.  It  is  true  that  language  did  not  com- 
mence by  naming  those  mere  appearances  of  things  in  which 
the  comparative  mythologists  take  such  inordinate  delight. 
Many  early  languages  have  no  word  for  blue  as  a  colour,  and 
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yet  blue  as  a  thing  may  be  found  in  them.'*  Thus  the  Egyptian 
name  for  blue  is  kheshet,  i.e.,  lazulite.  It  may  in  one  sense  be 
considered  a  digression,  but  we  cannot  help  pointing  out  the 
utterly  fallacious  charadler  of  the  inference  that  because  a  certain 
race  of  men  had  no  distincfl,  definite  word  for  a  colour,  they  were 
therefore  incapable  of  distinguishing  such  colour.  We  find  that 
inse(5ls  recognise  and  remember  colours.  Are  we  to  suppose 
that  they  have,  therefore,  a  nomenclature  for  colours  ?  We  highly 
specialised  men  of  civilised  Europe  and  America  can  distinguish 
and  carry  in  our  memory  hundreds  of  odours,  pleasant  or  offensive. 
Yet  our  names  for  them  are  few  indeed,  and  so  vague  and  indefi- 
nite, that  we  once  heard  a  man  speak  of  a  **  heavy  sweet  smell, 
like  dung."  He  was  not  joking.  It  is  much  the  same  with 
flavours.  Here,  also,  Mr.  Massey  very  justly  says — "  Power  of 
perceiving  qualities  and  distinguishing  things  does  not  depend 
on  the  possession  of  words  to  express  shades  of  difference. 
Sweet  could  be  distinguished  from  bitter  when  the  one  was  only 
expressed  by  the  mouth  watering  and  a  smack  of  gustatlveness  ; 
the  other  by  spitting,  with  the  accompaniment  of  an  interje(5tion 
of  repugnance.  .  .  .  The  early  men  thought  in  things  and 
images  where  we  think  in  words,  or  think  we  think."  Leibnitz 
said  that  the  writing  of  the  Chinese  might  seem  to  have  been 
invented  by  a  deaf  person,  its  formation  being  so  near  to  that  of 
gesture-signs  addressed  to  the  eye.  The  oldest  Chinese  charac- 
ters, two  hundred  in  number,  are  called  Siang-Hing, — that  is, 
images  or  ideographic  representations.  Elsewhere  the  author 
remarks — "  Verbs  would  be  first  enacted  before  they  were  uttered 
in  what  we  could  recognise  as  speech.  A  pair  of  feet  Going  is 
the  sign  of  the  verb  to  Go,  and  Going  pourtrayed  in  several 
forms  preceded  any  abstra(5t  verb  for  to  Go." 

Turning  reludlantly  from  the  secflion  on  the  typology  of  lan- 
guage, wjiich  must  ultimately  give  comparative  philology  a  new 
departure  and  a  more  rational  chara(5ter,  we  briefly  glance  at  the 
author's  labours  in  other,  though  kindred,  diredlions.  In  his  ex- 
position of  the  genesis  of  the  Kamite  typology,  Mr.  Massey  says 
that  the  unwritten,  esoteric  teaching  of  the  Gnosis,  the  Kabalah, 
the  inner  mysteries,  was  concealed,  not  on  account  of  its  pro- 
fundity, but  because  of  its  primitiveness.  **  It  is  not  the  ancient 
legends  that  lie  ;  the  creators  of  these  did  not  deal  falsely  with 
us.  The  falsehood  is  solely  the  result  of  ignorantly  mistaking 
mythology  for  revelation  and  historical  truth.  They  did  not 
teach  geology  in  the  ancient  mysteries.  The  Christian  world 
assumed  that  they  did,  and  therefore  it  was  found  in  opposition 
to  scientific  geology." 

The  following  passage  is  very  significant : — "  The  religious 
ritual  of  the  moderns  is  crowded  like  a  kitchen-midden  with  the 
refuse  relics  of  customs  that  were  once  natural,  and  are  now 
clung  to  as  if  they  were  supernatural  in  their  efficacy,  because 
their  origin  is  unknown.     Such  customs  are  like  those  rudiment- 
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ary  organs  of  animals  which  Nature  has  suppressed  and  super- 
seded, and  which  only  tell  of  uses  long  since  passed  away." 

Commenting  on  the  custom  of  salutation  by  rubbing  noses 
together,  as  common  among  not  a  few  savage  tribes,  Mr.  Massey 
reminds  us  that  it  *'  goes  back  to  the  animsd  mode  of  salutation 
by  smelling.'*  In  this  dire(f^ion  he  has  done  good  service  in 
connecfting  the  language  and  customs  of  animals  with  those  of 
man. 

Relu(5\antly  breaking  off  our  survey  of  this  remarkable  book, 
we  can  merely  hope  that  what  we  have  said  may  at  least  excite 
the  curiosity  of  the  reader,  and  lead  him  to  inquire  for  himself. 
We  would,  indeed,  bespeak  for  Mr.  Massey's  work  the  earnest 
attention  of  Evolutionists.  To  us  it  seems  that  he  is  turning 
the  only  position  of  importance  still  held  by  our  opponents,  and 
that  his  movement,  if  properly  followed  up,  will  be  decisive. 


A  Manual  of  Photographic  Chemistry t  Theoretical  and  Practical. 
By  Rev.  T.  Frederick  Hardwick,  M.A.  Edited  by  J. 
Traill  Taylor,  Editor  of  the  Photographic  Times  and 
American  Photographer.     London  :  J.  and  A.  Churchill. 

This  work,  having  already  reached  its  ninth  edition,  may  be 
considered  as  having  established  itself  in  public  favour.  The 
present  editor  tells  us  that,  since  the  appearance  of  former  edi- 
tions, two  changes  of  importance  have  occurred.  One  of  these 
appears  to  be  the  last  revolution  in  chemical  nomenclature  ;  the 
other,  of  a  pra(f^ical  nature,  is  the  introdu<5lion  of  a  gelatine 
emulsion  in  place  of  collodion.  He  accordingly  uses  in  the  work 
an  approximation  to  the  modern  nomenclature,  though  remarking 
that  it  does  not  seem  judicious  entirely  to  discard  the  old.  This 
caution  is  justified  by  the  fadl  that  manufacturers,  drysalters, 
and  persons  pracftically  engaged  in  the  various  chemical  arts, 
still  employ  almost  exclusively  the  language  current  in  the  second 
quarter  of  the  present  century.  Perhaps,  however,  his  best  plan 
would  have  been  to  have  placed  the  old  names  in  brackets  after 
the  new  ones,  or  inversely. 

A  few  errors  appear  to  have  escaped  the  notice  both  of  author 
and  editor.  Thus,  under  **  Alum,'*  we  find  the  statement  that 
*^  much  of  the  common  alum  contains  ammonia  as  well  as  potas- 
sium." There  was  at  one  time  a  great  abundance  of  so-called 
ammonia-alum  in  the  market  in  which  ammonium  took  the  place 
of  potassium.  But  we  never  either  heard  of  or  met  with  a  sample 
in  which  both  these  bodies  were  simultaneously  present.  Since  the 
discovery  of  the  Stassfurt  saline  deposits  the  salts  of  potash  have 
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fallen  in  price,  and  are  so  exclusively  used  in  alum-making  that 
it  is  now  not  easy  to  procure  a  sample  of  ammonia  alum. 

Under  **  Castor  Oil  "  we  read  that  **  this  oil  is  extra(5ted  froln 
the  seeds  of  Ricinus  communis  or  Palma  Christi,  both  of  which 
are  cultivated  in  warm  climates."  Palma  Christi  is  simply  a 
synonym  for  Eicinus  communis,  not  a  distindt  species  of  tree. 

Under  **  Organic  Matter  "  we  find  a  curious  remark  : — **  This 
term  is  often  employed  to  designate  varieties  of  non-volatile 
vegetable  and  animal  substances  of  unknown  composition,  which 
are  prone  to  change  by  absorption  of  oxygen.  Bodies  which  have 
a  definite  formula,  however,  are  often  included  in  the  class  of 
organic  matters  if  they  readily  pass  by  oxidation  into  ill-defined 
produ(5ts.  But  a  stable  vegetable  acid  like  acetic  acid,  or  a  neu- 
tral substance  not  readily  oxidisable,  such  as  glycerine,  although 
really  organic  in  composition,  would  not  usually  be  referred  to  by 
this  term.'*  We  certainly  have  never  heard  the  term  **  organic 
matter  *'  applied  exclusively  or  preferentially  to  unstable  bodies 
or  such  as  are  of  indefinite  or  unknown  composition.  If  such  a 
usage  exists,  the  author  would  have  done  well  to  have  pointed 
out  its  impropriety. 

On  page  93  we  read  that  **  solutions  of  the  sulphocyanides  of 
ammonium  or  potassium  have  been  recommended  for  fixing  po- 
sitive photographs  instead  of  hyposulphite  of  soda ;  but  it  is 
doubtful  whether  any  advantage  is  gained."  But  on  page  149  it 
is  stated  that  the  sulphocyanides  *<  have  the  advantage  of  im- 
parting no  sulphur  to  the  print,  and  they  preserve  the  tones  clear 
and  free  from  mealiness." 

As  regards  the  purely  photographic  or  the  pra(5lical  portion  of 
the  book  before  us,  there  can  be  no  doubt  that  it  fully  merits  the 
reputation  which  it  has  all  along  enjoyed.  In  case  of  a  new 
edition,  which  may  be  looked  forward  to  as  a  matter  of  certainty, 
we  should  suggest  a  revision  of  the  earlier  or  introdudlory 
chapters. 


Transit  Tables  for  1883.  Giving  the  Greenwich  Mean  Time  of 
the  Transit  of  the  Sun  and  of  certain  Stars,  for  every  Day 
in  the  Year ;  with  an  Ephemeris  of  the  Sun,  Moon,  and 
Planets,  and  other  Information,  computed  from  the  Nautical 
Almanac  for  Popular  Use.  By  Latimer  Clark,  M.LC.E., 
&c.     London  :  A.  J.  Frost. 

This  work  gives  instrud^ions  in  the  art  of  obtaining  corredl  time 
in  any  part  of  the  world  by  means  of  the  transit  instrument. 
The  Preface  explains  the  use  of  this  important  astronomical  in- 
strument, and  the  method  of  its  adjustment.  For  this  purpose 
it  is  merely  needful  to  choose  an  open  site  facing  southwards,  to 
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adjust  the  level,  and  point  the  telescope  of  the  instrument  as 
nearly  to  the  true  meridian  as  can  he  guessed.  The  time  of 
passage  of  any  two  stars  across  the  centre  wire  is  then  noted, 
selecting  from  the  Tables  in  the  book  two  which  differ  decidedly 
in  their  altitude.  If  both  pass  correcflly  to  the  time  giveji  in  the 
Tables,  the  instrument  is  rightly  fixed.  If  the  lower  star  passes 
too  soon,  the  transit  instrument  has  been  pointed  to  the  east  of 
the  true  meridian.  If,  on  the  contrary,  the  lower  star  passes  too 
late,  the  conclusion  is  that  the  instrument  is  turned  to  the 
westward. 

When  once  the  adjustment  is  completed  the  correc5l  local  time 
may  easily  be  found  by  noting  the  stars  which  pass  the  meridian 
and  comparing  their  transit  with  the  time  given  in  the  Tables. 
A  corredlion  is  then  made  to  find  Greenwich  time,  accordingly 
as  the  place  of  observation  lies  to  the  east  or  west  of  Greenwich. 
The  difference  of  longitude  is  converted  into  time  at  the  rate  of 
4  minutes  per  degree  and  4  seconds  per  minute  of  longitude. 
If  the  place  of  observation  is  westward  of  Greenwich  this  differ- 
ence is  added  to  the  time  given  in  the  tables,  but  if  it  is  situate 
eastwards  it  is  subtradled. 

The  Tables  show  the  transits  of  the  sun,  and  of  five  of  the 
principal  stars  for  every  day  of  the  current  year,  and  also  the 
transits,  altitude,  and  declination  of  a  number  of  additional 
stars. 

The  second  part  of  the  book  shows,  for  each  day  of  the  year, 
the  rising  and  setting  of  the  sun  ;  the  rising,  transit,  and  setting 
of  the  moon  ;  the  sidereal  time  at  mean  noon ;  and  the  mean 
temperature  at  9  a.m.  The  opposite  page  shows  the  rise,  transit, 
and  setting  of  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn  for  six 
days  in  each  month,  and  their  relative  positions  to  the  moon  and 
to  different  constellations. 

The  work  before  us  will  aid  in  popularising  astronomical  ob- 
servation. 


From  the  Molecular  World*     Heidelberg :  Carl  Winter. 

This  remarkable  book  appears  without  the  name  of  the  author, 
though  to  anyone  acquainted  with  the  modern  chemical  literature 
of  Germany  the  secret  of  its  origin  will  be  exceedingly  open. 
The  author  represents  himself  as  on  a  visit  to  Naples,  and  as 
viewing  with  no  small  interest  the  Aquarium,  which  by  the  way 
— unlike  certain  establishments  of  the  same  name  nearer  home — 
is  a  genuine  scientific  institution,  and  not  a  place  of  assembly 

*  Aus  der  Molecular- Welt, 
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for  "  loose  fish.'*  Having  inspecfted  the  wonders  of  the  watery 
world  he  hears  of  an  Aerarium  where  certain  airy — not  to  say 
visionary — beings  may  be  viewed.  He  enters,  and  looks  through 
the  glass  sides  of  the  different  compartments.  In  one  cell,  near 
the  entrance,  he  sees  a  tumultuous  assemblage  of  tiny  beings 
which  are  restlessly  darting  about  in  couples.  Each  of  these 
beings  has  but  one  hand,  with  which  it  clasps  the  hand  of  its 
companion,  and  in  this  manner  they  move  backwards  and  for- 
wards at  the  rate  of  1844  metres  per  second ;  and  whilst  each 
pair  is  thus  engaged,  each  of  its  constituent  members  is  turning 
round  and  round,  advancing  to  or  retreating  from  its  partner. 
In  another  compartment  we  see  similarly-constituted  pairs  of 
one-handed  beings,  in  greenish  yellow  garb,  and  smelling  not 
exadtly  of  patchouli.  They  also  belong  to  the  party  of  progress, 
though,  being  much  heavier  than  the  last-described  sprites,  they 
move  only  at  the  rate  of  310  metres  per  second.  It  is  scarcely 
necessary  to  tell  the  names  of  these  beings  :  the  inmates  of  the 
first  cell  are  atohis  of  hydrogen  grouped  in  molecules,  whilst  the 
next  den  is  inhabited  by  chlorine. 

In  a  similar  manner,  and  with  a  dry  humour  not  to  be  pre- 
served in  any  translation,  the  author  figures  the  molecules  of 
other  elements  and  compounds.  Watching  a  molecule  of  hy- 
drogen chloride,  he  asks  whether  the  members  of  this  couple 
enjoy  a  permanent  inward  happiness  in  their  union  corresponding 
to  the  fire  with  which  it  was  entered  upon  ?  **  Of  this  we  cannot 
feel  so  certain  as  might  be  desired  ;  the  couple  looks  desperately 
sour,  and  the  humiliated  hydrogen  seems  to  think  *  affinity,  alas 
affinity,  has  brought  me  into  a  scrape.' " 

Our  author  next  discusses  the  question  whether  atoms  of  the 
same  kind  within  the  same  molecule  may  claim  equal  or  unequal 
rank  ?  Which  of  these  two  views  is  orthodox  ?  No  one  seems 
to  have  permanent  authority  to  decide.  Hence  many  compounds 
have  had  more  constitutions,  and  consequently  more  revolutions, 
than  France.  For  none  of  these  theories  can  the  author  feel  any 
enthusiasm,  though  he  hopes  that  each  may  be,  perhaps,  a  nearer 
approximation  to  the  truth  than  were  its  predecessors.  **  Every, 
for  the  time  being,  modern  do(5lrine  in  the  territory  of  our  science 
is  merciless  to  former  views  which  it  is  unable  to  assimilate,  and 
pronounces  them  simply  injurious. 

The  following  passage  is  an  excellent  specimen  of  the  authors 
line  of  thought : — "  Do  you  recognise  these  ladies,  each  of  whom 
is  dancing  so  gracefully  ?  That  is  the  light  Methylia ;  on  her 
father's  side  of  a  good  family, — pyrogenita,  if  not  porphyro- 
genita, — but  her  mother  is  a  wooden  thing.  Behind  her  we  see 
^thylia,  and  there  is  the  heavy  Amylia.  We  know  them,  and 
a  number  of  their  friends  of  similar  charadler.  In  our  young 
days  they  were  known  only  by  their  fore-names,*  and  they  were 

*  The  sensible  German  term  for  what  we  absurdly  call  the  '*  Christian  name,*' 
though  its  bearer  may  be  a  Jew,  a  Buddhist,  or  an  Islamite. 
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recognised  as  belonging  to  a  certain  stamp  of  radicals. .  Latterly 
they  have  assumed  the  family  name  Alkyl,  having,  I  believe, 
been  induced  to  take  this  step  in  Wiirzburg.  What  kind  of 
partners  have  they  in  this  dance  ?  These  atom-groups,  who 
evidently  take  pains  to  look  proud  and  disagreeable.  They  are 
scarcely  to  be  distinguished  from  each  other.  If  we  converse 
with  these  conceited  beings,  we  hear  each  of  them  say,  *  My 
name  is  Hydroxyl.*  But  we  have  a  good  memory  for  chemical 
features.  They  are  the  same  who,  under  their  old  name  Eurhy- 
zen,  were  so  publicly  scorned  by  a  French  chemist — not  appreci- 
ated until  after  his  death — that,  so  to  speak,  the  very  dogs  would 
not  accept  a  piece  of  bread  from  them.  But  now,  under  the  new 
name,  they  are  beings  of  distin(5lion  in  the  molecular  world." 

The  author  wages  war,  as  will  be  seen,  against  vague,  baseless 
hypotheses,  against  "  paper-science,"  and  insists  upon  a  firm 
foundation  of  fadls.  Hence  his  satire  is  not  out  of  place  in  an  age 
when  undemonstrated  and  undemonstrable  assumptions  readily 
pave  the  way  to  a  certain  kind  of  reputation.  All  chemists, — 
and  men  of  Science  in  general, — if  sufficiently  versed  in  the 
German  language,  will  find  this  work  suggestive. 

The  treatise  is  printed  not  in  the  German  type,  but  in  an  un- 
pleasant modification  of  the  Latin  charadler.  Lest  the  reader 
should  proceed  with  too  great  comfort,  the  long  5,  which  has  dis- 
appeared from  use  in  England  and  France,  is  employed,  except 
at  the  end  of  a  word.  For  the  compound  letter  sz,  which  many 
German  printers  discard  in  favour  of  55,  there  has  been  invented 
a  new  letter,  resembling  a  Greek  /3,  which,  like  the  fox  in  the 
fable,  has  lost  his  tail  in  a  trap. 


Notes  on  the  Detection  of  the  Acids  usually  met  with  in  Analysis. 
By  J.  William  James,  Ph.D.,  F.C.S.  London  :  J.  and  A. 
Churchill. 

The  author  of  this  little  Manual  remarks,  in  his  Preface,  that 
though  there  are  numbers  of  books  on  qualitative  analysis  in 
which  the  detedlion  of  the  bases  is  ably  explained,  yet  the  acids 
have  been  relatively  overlooked,  at  least  as  far  as  regards  their 
dete(5lion  when  occurring  in  mixture.  This  deficiency  it  is  his 
obje(5l  to  make  good.  The  instrucflions  given  are  clear  and 
simple,  and  will  doubtless  prove  useful  to  laboratory  students. 
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Longman's  Magazine.    May,  1883. 

In  this  issue  we  notice  a  pleasantly-written  article  entitled  **  An 
American's  Impressions  of  some  British  Song-Birds."  The 
writer,  Mr.  John  Burroughs,  is  an  able  and  enthusiastic  observer 
of  bird-life,  and  puts  on  record  some  points  which  our  British 
ornithologists  seem  to  have  overlooked.  He  is  particularly  struck 
with  the  abundance  and  the  eager  vociferation  of  the  chaffinch, 
or,  as  it  is  locally  called,  shilfa,  flax-finch,  flacky,  or  spink.  He 
says  *'  the  most  abundant  song-bird  in  Britain  is  the  chaffinch, 
the  most  conspicuous  wild  flower  (in  June  at  least)  is  the  fox- 
glove, and  the  most  ubiquitous  weed  is  the  nettle."  The  first  of 
these  three  assertions  I  fully  admit ;  but  as  to  the  foxglove  we 
could  show  Mr.  Burroughs  distri(5ls  where  it  is  entirely  wanting. 
The  author  writes  : — **  I  could  well  understand,  after  being  in 
England  for  a  few  days,  why  to  English  travellers  our  songsters 
seem  inferior  to  their  own.  They  are  much  less  loud  and  voci- 
ferous, less  abundant  and  familiar ;  one  needs  to  woo  them  more ; 
they  are  less  recently  out  of  the  wilderness  ;  their  songs  have 
the  delicacy  and  wildness  of  most  woodsey  forms,  and  are  as 
plaintive  as  the  whistle  of  the  wind.  They  are  not  so  happy  a 
race  as  the  English  songsters,  as  if  life  had  mere  trials  for  them, 
as  doubtless  it  has  in  their  enforced  migrations  and  in  the  severer 
climate  with  which  they  have  to  contend." 

The  comparative  happiness  of  birds  on  either  side  of  the 
Atlantic  is  a  difficult  question ;  but  what  with  nest-robbing 
urchins,  with  bird-catchers,  and  town  sportsmen, — three  classes 
ever  to  be  anathematised  by  the  ornithologist, — our  British  song- 
sters have  but  a  hard  life. 

The  following  is  a  curious  and  interesting  remark  : — ^*  I  was 
soon  struck  wi&  the  fadt  that  in  the  main  the  British  song-birds 
lead  up  to  and  culminate  in  two  species — namely,  in  the  lark  and 
the  nightingale.  In  these  two  birds  all  that  is  chara(5leristic  in 
the  other  songsters  is  gathered  up  and  carried  to  perfection. 
They  crown  the  series.  Nearly  all  the  flnches  and  pipits  seem 
like  rude  studies  and  sketches  of  the  sky-lark,  and  nearly  all  the 
warblers  and  thrushes  point  to  the  nightingale;  their  powers 
have  fully  blossomed  in  her.  There  is  nothing  in  the  lark*s  song, 
in  the  quality  or  in  the  manner  of  it,  that  is  not  sketched  or 
suggested  in  some  voice  lower  in  the  choir,  and  the  tone  and 
compass  of  the  warblers  mount  in  regular  gradation  from  the 
clinking  note  of  the  chiflchaff  up  to  the  nightingale." 

Mr.  Burroughs  gives  a  favourable  estimate  of  the  blackbird, 
the  willow-warbler,  the  wren,  and  the  robin.  The  wood-lark  he 
sought  in  vain,  and  we  have  taken  good  care  that  he  should  not 
hear  the  golden  oriole,  which  once  was  ours. 

On  hearing  the  European  cuckoo  he  regrets  that  he  had  ever 
heard  a  cuckoo-clock.  These  devices,  extremely  fare  in  England, 
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must  be  very  common  in  America,  since  they  cause  the  note  of 
the  bird  to  have  "  a  second-hand,  artificial  sound." 

Reading  over  this  paper  we  are  struck  with  an  instance  of  the 
feebleness  of  the  so-called  Anglo-Saxon  race  in  name-giving. 
There  are  in  America  birds,  not  a  few,  bearing  the  same  popular 
names  as  certain  European  species,  but  totally  distindl.  Thus 
the  American  robin  is  a  kind  of  thrush.  They  have  a  sparrow 
distindl  from  ours,  though,  unfortunately  for  themselves  and 
their  avi-fauna,  they  have  imported  the  latter  bird.  They  have 
also  a  goldfinch  and  a  cuckoo  of  their  own.  This  identity  of 
names  leads  to  confusion,  and  will  never  be  re(5lified. 


Report  on  Insects  for  the  Year  1881.  By  J.  Henry  Comstock, 
Professor  of  Entomology  in  Cornell  University.  Washing- 
ton :  Government  Printing-Office. 

It  may  perhaps  strike  some  of  our  readers  as  singular  that  so 
shrewd  and  pra(5lical  a  people  as  the  Americans  should  have  en- 
dowed chairs  of  Entomology  in  their  Universities,  and  have 
appointed  official  entomologists  in  not  a  few  of  the  States.  Such 
a  course  of  adlion  will  doubtless  seem  strange  to  men -of  mere 
literary  culture,  to  the  Popes  of  days  by-gone  no  less  than  to  the 
Ruskins  of  the  present,- men  who  will  not  or  cannot  observe 
what  overwhelming  results  spring  from  the  continuous  or  ubiqui« 
tous  adlion  of  agents  individually  trifling  and  feeble.  The  im- 
portance, or  rather  the  necessity,  of  attending  to  the  cumulative 
adlion  of  small  things  is  one  of  the  most  precious  of  the  lessons 
taught  by  our  great  Darwin,  as  well  in  his  life  as  in  his  works. 

Shrewd  and  pradlical  ?  Precisely ;  and  it  is  in  virtue  of  that 
very  shrewdness  and  pra<5licality  that  the  Americans  have  learnt 
the  prodigious  power  of  insedls  for  good  as  for  evil,  and  the  in- 
terest which  consequently  attaches  to  their  study.  We,  too, 
suffer  at  times  heavily — both  in  the  home  kingdoms  and  still 
more  in  the  Colonies — from  insedl  depredators.  But  we  are  slow 
in  understanding  the  lessons  of  such  faifls,  and  certain  of  our 
ethicists  and  sestheticists — blinder  even  than  the  utilitarians  of 
the  old  school — still  look  upon  Entomology  as  a  frivolous 
pursuit. 

In  the  Report  before  us  Prof.  Comstock  describes  certain  in- 
se(5ls,  both  harmful  and  beneficial,  so  that  the  public  may  know 
what  to  kill  by  every  means  in  their  power,  and,  on  the  other 
hand,  what  to  spare  and  to  protedl. 

The  first  species  mentioned  is  the  apple-maggot  {Trypcsta 
pro7nonella),  a  two-winged  insecfl  which  in  the  larval  condition 
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bores  into  the  pulp  of  the  apple,  which  is  often  honeycombed  so 
as  to  be  rendered  perfecflly  useless.  When  mature  it  is  a  black 
and  white  fly,  with  banded  wings.  It  originally  fed  upon  certain 
species  of  hawthorn  and  upon  crab -apples,  but,  by  one  of  those 
changes  of  habit  which  we  occasionally  observe  in  insedts,  it  has 
lately,  in  New  York  and  the  New  England  States,  turned  its 
attention  to  the  cultivated  apple.  It  attacks  by  preference  the 
early  species,  and  in  some  quarters  has  already  rendered  their 
cultivation  unremunerative. 

Two  other  noxious  species  are  the  "  Pomace  flies"  {Drosophila 
ampelophila  and  Z).  amoena).  These  also  belong  to  the  order  of 
two-winged  flies,  and,  from  having  originally  fed  upon  the  de- 
caying fruit  found  scattered  on  the  ground  in  orchards,  they  have 
taken  to  haunt  cider-mills,  and  vats  in  which  grapes  are  fer- 
menting. Here  they  have  become  quite  a  nuisance.  Worse 
still,  if  a  bird  has  made  a  hole  in  a  grape  these  flies  deposit  their 
eggs  in  the  pulp,  and  the  larvae  bore  from  grape  to  grape  till  the 
whole  cluster  consists  of  nothing  but  empty  skins. 

All  these  insedls  are  described  at  length,  and  figured  for  more 
easy  recognition.  We  regret,  however,  to  find  that  the  distin- 
guished author  makes  use  of  the  neologisms  of  Prof.  Wilden 
Thus  we  read  that,  in  the  pupa  of  Z).  ammna,  **  the  cephalic 
spiracles  projedl  dire(flly  cephalad.''  Such  language,  in  a  treatise 
which  is  intended  not  merely  for  scientific  biologists,  but  for 
farmers  and  gardeners,  seems  to  us  not  over-judicious. 

Several  of  the  ladybirds  (Coccinellidae)are  described  and  figured^ 
not  by  any  means  as  enemies,  but  as  valuable  allies,  which  prey 
upon  Aphides,  scale-insedls,  &c.,  and  therefore  require  to  be 
known  and  preserved.  A  knowledge  of  their  appearance  and 
habits  is  now  the  more  necessary,  since  by  ignorant  and  careless 
observers  they  may  be  confounded  with  the  Chrysomelidae,  to 
which  group  the  dreaded  Colorado  beetle  belongs.  We  have 
known  an  instance  of  a  gardener  who,  till  informed  of  his  error, 
S3;stematically  destroyed  the  ladybirds,  under  the  impression  that 
they  were  either  Colorado  beetles  or  might  turn  into  such. 

As  regards  the  methods  used  for  the  destrucflion  of  scale- 
insedls,  **  do(5lors  differ."  Prof.  C.  V.  Riley,  the  Entomologist 
to  the  Department  of  Agriculture,  in  a  paragraph  which  has 
somehow  been  inserted  in  this  work  without  the  knowledge  and 
consent  of  Prof.  Comstock,  recommends  an  emulsion  of  kerosene 
as  the  best  agent,  and  as  having  been  very  satisfadlorily  used  by 
the  orange-growers  in  Florida.  Prof.  Comstock,  on  the  other 
hand,  recommends  a  solution  of  i  lb.  "  concentrated  lye  "  in 
I  gallon  of  water,  to  be  applied  to  the  tree  in  winter,  and  to  be 
supplemented  if  needful  in  the  summer  by  a  wash  of  i  lb,  whale- 
oil  soap  in  a  gallon  of  water  in  which  some  sulphur  has  been 
boiled  up.  The '' concentrated  lye"  in  question  is  an  impure 
alkali,  containing  8*3  parts  caustic  potash  to  917  parts  caustic 
soda. 

VOL.  V.  (THIRD  SBRIBS).  %  f 
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Mention  is  also  made  of  two  American  lac-inse(5l8  {Carteria 
larrecB  and  C.  mexicana)^  which  secrete  a  matter  supposed  iden- 
tical with  the  lac  of  India  produced  by  C.  lacca, 

A  new  wax-producing  inse(5l»  Cerococcus  quercus,  is  also 
described. 


The  Mason  College  Magazine.      Vol.  I.,  No.  5,  May,  1883. 
Birmingham :  Cornish  Bros. 

On  taking  up  this  little  magazine  we  expedled  to  find  something 
thought-provoking,  and  we  were  not  disappointed.     ''  Overtaking 
the  Rays  of  Light,"  by  M.  J.  H.  Poynting,  Professor  of  Physics, 
is  a  most  remarkable  paper,  calculated  to  inspire  even  the  ablest 
among  us  with  a  wholesome  dread  of  dogmatism  in  our  attempts 
at  interpreting  the  universe.     It  has  been  beforetime  suggested 
that  a  being  able  to  take  up  its  position  at  any  given  distance 
from  the  earth  and  endowed  with  an  indefinitely  increased  power 
of  vision,  might  see  the  past  history  of  our  earth  pass  in  a  strange 
panorama.     But  Mr.  Poynting  improves  on  the  idea.     He  sup- 
poses an  observer  travelling  to  or  from  the  earth  at  speeds  com- 
parable with  that  of  light.    Time  would  appear  to  be  altered  in 
scale,  and  even  to  be  reversed.     **  If  the  observer  were  to  quicken 
up  his  speed  till  he  received  twice  as  many  luminous  vibrations 
in  the  same  time,  the  present  colours  would  all  move  quite  out 
of  the  range  of  his  vision  beyond  the  violet,  and  would  be  re- 
placed by  those  long  waves  beyond  the  red,  which  we  can  now 
only  perceive  by  their  heating  effedls.     The  earth  itself  sends 
out  such  rays,  and  it  would  most  likely  appear  to  be  a  red-hot 
globe,  while  boiling  water  would  be  of  dazzhng  brightness.*'     On 
the  other  hand,  by  receding  from  the  earth  at  a  proper  speed, 
but  with  his  eyes  still  turned  towards  it,  he  would  see  the  con- 
clusions of  events  before  their  beginnings.    These  considerations, 
especially  if  taken  in  connedlion  with  certain  suggestions  made 
by  Mr.  W.  Crookes,  F.R.S.  ("Journal  of  Science,*'  1879,  p.  34), 
will  show  us  what  is  the  true  nature,  not  merely  of  matter,  but 
even  of  time  and  space. 

**  Another  Point  of  View  *'  is  a  sarcastic,  but,  we  fear,  too  life- 
like sketch  of  students  and  of  their  doings  in  certain  colleges. 

At  a  meeting  of  the  Union  a  debate  on  the  Vegetarian  question 
is  reported.  Miss  B.  Clarke,  who  introduced  the  subje<5i,  made 
the  curious  assertion  that  the  deficiency  of  nitrogen  in  vegetables 
was  to  be  made  up  by  eggs,  butter,  and  cheese,  forgetting  that 
butter  has  very  slight  claims  to  be  called  a  nitrogenous  body, 
that,  like  eggs  and  cheese,  it  is  an  animal  produdl,  and  that  all 
these  three  substances  could  be  had  only  at  prohibitive  prices  if 
the  slaughter  of  fowls  and  cattle  for  food  were  to  cease. 
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What  shall  we  say  at  finding  a  ghost  story,  the  scene  of  which, 
moreover,  is  laid  near  agnostic  Birmingham  ? 

A  passage  is  here  quoted  from  a  letter  of  Edward  Gibbon's, 
which  conveys  a  wholesome  lesson  to  those  anxious  to  introduce 
theological  discussions  in  such  societies  as  the  Mason  College 
Union.  Said  the  great  historian  to  Joseph  Priestley,  "  Leave 
Thaumaturgy  to  defend  itself;  it  is  chemistry  which  will  make 
your  reputation.  Remember  the  end  of  your  predecessor, 
Servetus.  If  his  book  on  the  Trinity  is  still  preserved,  it  is  only 
because  it  contains  the  first  rudiments  of  the  discovery  of  the 
circulation  of  the  blood." 


Footprints  found  at  the  Carson  State  Prison.  By  H.  W.  Hark- 
NESS,  M.D.  (Reprinted  from  the  "  Proceedings  of  the 
California  Academy  of  Sciences,"  August  7,  1882. 

Most  of  our  readers  will  by  this  time  have  heard  mention,  more 
or  less  definite,  of  the  strange  footprints  recently  brought  to  light 
in  the  State  of  Nevada,  and  which  must  rank  amongst  the  most 
important  pieces  of  evidence  yet  brought  to  light  in  favour  of  the 
high  antiquity  of  the  human  race. 

It  appears  that  the  Nevada  State  Prison  lies  at  a  distance  of 
about  a  mile-and-a-half  from  Carson  City,  the  capital  of  the 
State.  In  order  to  utilise  the  labour  of  the  convi(5ls  in  quarrying 
building- stone  it  was  built  on  the  extreme  point  of  a  hill  of  sand- 
stone, evidently  formed  by  the  detritus  brought  down  from  the 
Sierra  Nevada  by  the  a(flion  of  wind  and  water.  From  the  side 
of  this  hill  the  stone  has  accordingly  been  cut  away  from  an  area 
of  about  1}  acres,  and  to  the  depth  of  15  to  32  feet.  The  hill 
consists  of  layers  of  rock  alternating  with  seams  of  clay.  In  one 
of  these,  which  now  forms  part  of  the  Prison  yard,  the  footprints 
in  question  were  detedled.  The  impression  produced  upon  the 
observer  is  that  the  deposit  in  which  the  footprints  are  seen  must 
have  been  at  one  time  the  muddy  shore  of  a  lake  or  pond,  and 
that  various  animals,  in  traversing  this  deposit,  left  deep  impres- 
sions of  their  feet, — precisely  such  as  may  be  seen  whenever  a 
man  or  other  animal  walks  over  wet  mud.  The  footmarks  are 
those  of  an  elephantine  animal  (probably  the  mastodon),  a  deer, 
a  wolf,  perhaps  a  hysena,  several  birds,  and,  above  all,  of  a  man, 
or  at  least  of  an  anthropoid  biped.  Of  human  tracks  there  are 
six  distincfl  sets,  each  consisting  of  from  i  to  17  prints,  and  each 
showing  the  impression  of  a  sandal  or  rude  shoe :  in  one  of 
the  sets  the  shape  of  this  sandal  was  different  from  the  others. 

Some  of  these  series  of  footmarks  disappear  beneath  the  walls 
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of  the  quarry,  but  Mr.  Garrard,  the  Governor  of  the  Prison,  who 
has  taken  an  intelligent  interest  in  the  discovery,  has  run  a 
tunnel  under  the  face  of  the  rock,  and  brought  to  light  eight  more 
footprints,  four  of  which  were  found  in  the  presence  of  Dr. 
Harkness. 

According  to  Professor  Le  Conte,  who  has  made  a  careful 
'examination  of  the  traces  and  the  accompanying  fossils,  the 
deposit  must  be  either  Quaternary  or  Upper  Pliocene,  since  no 
elephant  or  true  horse  is  found  in  the  American  Miocenes.  The 
evidence  seems  altogether  in  favour  of  the  Quaternary  or  Upper 
Pliocene  passing  into  the  former. 

On  this  part  of  the  question  there  is  a  tolerable  unanimity 
among  the  highest  authorities.  But  it  is  asked : — Are  we  sure 
that  the  footprints  are  human  ?  The  size  of  the  prints  is  the 
first  difficulty.  They  are  eighteen,  and  in  some  cases  twenty, 
inches  in  length,  and  about  eight  inches  in  width.  This  seems 
at  first  sight  a  fatal  objedlion.  But  if,  with  Dr.  Harkness,  we 
suppose  the  foot  covered  with  a  large  clumsy  shoe,  it  is  perfetflly 
possible  that  the  tracks  would  be  much  larger  than  those  made 
by  a  man  walking  with  naked  feet  upon  a  comparatively  firm 
ground,  e,g,,  a  hard  rock  covered  with  a  slight  sprinkling  of  snow. 
It  is  especially  to  be  noted  that  there  are  no  marks  of  toes,  claws, 
or  hoofs.  Professor  Le  Conte,  however,  remarks  that  no  toe- 
marks  or  pad-marks  were  found  in  the  tracks  of  the  elephants. 

Two  other  points  have  to  be  taken  into  consideration — the 
length  of  the  stride  and  the  width  of  the  straddle.  The  stride  is 
2i  feet,  ''  about  the  stride  of  an  average  man  in  a  brisk  walk," 
but  in  others  more  than  3  feet.  This  Prof.  Le  Conte  considers 
too  much  for  a  man  walking  in  soft  mud.  We  have  our  doubts 
on  this  point :  in  boggy  ground  men  often  take  extra  long  steps 
for  the  purpose  of  avoiding  the  wetter  places.  The  width  of  the 
"  straddle  "  is  a  greater  difficulty.  If  we  draw  lines  through  the 
centres  of  the  left  and  right  feet  respedlively,  these  lines  are 
about  eighteen  inches  from  each  other.  This  is  fully  three  times 
greater  than  that  of  an  average  man.  But  we  have  to  consider 
in  how  far  men  wearing  clumsy  wooden  sandals  would  get  into 
the  habit  of  walking  with  the  legs  wide  apart.  Another  point  to 
be  noted  is  the  outward  turn  of  the  foot,  which,  according  to 
Prof.  Le  Conte,  is  **  more  than  human."  It  will  be  remembered 
that  the  Red  Indians,  like  all  men  who  walk  much  among 
brushwood,  deep  herbage,  &c.,  do  not  turn  their  toes  outwards. 

But  if  the  human  theory  is  not  free  from  difficulties,  the  quad* 
rupedal  supposition  is  still  more  perplexing.  As  Prof.  Le  Conte 
says  : — ''The  one  strong  argument  for  the  bipedal  theory  is  the 
singleness  of  the  tracks  and  the  absence  of  toe-marks.  The  one 
strong  argument  for  the  quadrupedal  theory  is  the  wide  space 
between  the  right  and  left  series  of  tracks."  Whilst  suspending 
his  decision,  he  inclines  to  the  notion  that  the  tracks  were  due  to 
a  bear,  or  to  the  Mylodon,  an  extin(5l  gigantic  ground  sloth. 
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Professor  Marsh  seems  of  the  same  opinion.  On  the  other  hand, 
C.  Drayton  Gibbes  writes ; — "  Many  frontiersmen  of  great  experi- 
ence in  tracking  Indians,  and  also  bears  and  other  wild  animals, 
have  witnessed  these  footprints,  and  all  give  their  judgment 
without  a  question  in  favour  of  their  human  origin."  Dr.  Hark- 
ness  expresses  himself  also  as  satisfied  that  the  tracks  are  those 
of  men.  He  remarks,  very  acutely,  that  if  the  impressions  were . 
those  of  any  unshod  animal,  be  it  mammalian,  biped,  quadruped^ 
or  bird,  they  might  differ  in  size,  but  would  all  be  of  the  same 
pattern,  which  is  not  the  case.  Such  a  difference  in  shape  be- 
comes, however,  quite  intelligible  if  we  suppose  the  footprints 
made  by  men  wearing  rudely-fashioned  .sandals. 


The  Students'  Mechanics,  An  Introdu(5lion  to  the  Study  of 
Force  and  Motion.  By  Walter  R.  Browne,  M.A. 
London  :  C.  GrifHn  and  Co. 

The  work  before  us,  although  especially  designed  for  the  use  of 
students,  has  the  valuable  peculiarity  of  being  non-examinational. 
The  author,  in  his  preface,  remarks  that  the  successful  prosecu- 
tion of  Mechanics,  especially  as  applied  to  pra(5lical  construdlion, 
chiefly  depends  on  the  obtaining  a  clear  and  thorough  mastery 
of  a  few  leading  principles,  such  as  the  composition  of  forces,  the 
principle  of  moments,  and  the  dodlrine  of  energy,  which  are 
necessary  for  the  solution  of  almost  all  the  problems  of  ordinary 
pra(5lice.  He  takes  occasion  to  add  that  whilst  it  is  '<  easy  to 
learn  such  propositions  sufficiently  for  the  purposes  of  an  ex- 
amination, it  is  by  no  means  easy  to  know  and  understand  them 
so  thoroughly  as  to  be  able  to  use  them  freely  and  confidently  in 
attacking  questions  of  pradlical  importance."  His  objeifl  is  to 
assist  the  student  in  attaining  such  a  true  pracftical  knowledge. 
He  therefore  brings  forward  the  dodlrine  of  central  forces  and 
the  conception  of  energy  at  the  very  outset.  We  are  bound  to 
admit  that  his  treatment  of  the  subjedl  is  happy,  and  that 
students  of  fair  intelligence,  and  desirous  of  gaining  a  genuine 
mastery  of  mechanical  science,  will  find  here  what  they  require 
for  their  guidance. 
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CORRESPONDENCE. 


'»*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respective  authors. 


FANCIES. 


To  the  Editor  of  the  youmal  of  Science. 

Sir, — What  are  fancies  ?  Are  they  not  a  struggling  evolution 
of  the  mind  ?  But  men  of  Science  despise  these  *^  fancies 
wild," — this  "  poetry.*'  Newton  called  the  latter  **  ingenious 
nonsense";  but  somehow  the  mind  will  keep  creeping  back  to 
it ;  and  has  it  never  done  a  stroke  for  Science  herself  ?  **  Fancy" 
can  only  suggest ;  it  has  no  reason  ;  it  is  the  speaking  of  an 
inner  mind,  as  it  were,  with  which  we  have  no  definite  connexion, 
or  at  least  fancy  so.  Locke  is  harsh  on  the  man  that  pretends 
he  thinks  in  his  sleep — pretends  that  thought  is  going  on  while 
"  sensation  "  and  "  reflection  "  are  at  rest  (as  I  take  his  **  Essay," 
Book  II.,  chap.  i).  Yet  how  do  men  call  out  in  the  depth  of 
sleep  (when  fancies  are  at  their  highest  ?),  and  often  intelligibly  ? 
Evidently  there  is  thought  at  work,  working  on  previously  ac- 
quired sensation  maybe. 

One  is  apt  to  ask,  or  fancy,  as  he  gazes  on  a  sleeper.  Is  that  a 
renmant,  left  by  evolution,  of  the  old  inanimate  nature — lifeless 
dust  ?  Is  it  temporarily  passing  through  a  stage  inconceivably 
old  in  its  experience  ?  Does  the,  tree  sleep  with  never  a  waking  ? 
Surely  a  sleeping  man  is  in  something  of  that  phase  ?  Yet  he 
thinks  in  it,  although  his  memory  does  not  retain  anything. 
Our  dreams  are  only  remembered  as  we  dream  half  awake, — 
sensation  at  work  without  correcfl  refledlion  :  the  first  "  mind  " 
was  perhaps  always  **  dreaming.*'  Does  a  brute  think  corr€(5lly  ? 
The  dog  follows  a  scent,  but  it  is  continually  reminded  of  it  by 
its  senses. 

Why  does  the  mind  pi(5lure  some  obje(5ls  more  readily  than 
others  ?  Thus  it  is  easy  for  me  to  clearly  see  in  my  mind's  eye 
(though  I  find  it  difficult  and  curious  to  fix  its  locality)  a  chequered 
square  with  quadrants  of  four  different  colours ;  but  let  me  at- 
tempt to  retain  any  of  the  female  faces  I  may  conceive  above  a 
second  alike,  and  I  cannot  do  it.  The  brain  is  more  used  to  the 
one  than  the  other,  showing  probably  the  work  of  evolution  in 
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the  mind.  Some  say  that  all  our  understanding  is  the  result  of 
experience.  Whence  then  came  the  impulses  that  cause  a  mere 
tiny  babe  to  twist  its  face  into  the  regular  form  of  a  "  smile," 
when  it  might  just  as  readily  have  assumed  what  an  experienced 
mortal  would  call  a  <<  howling  contortion  '*  ?  But  it  is  invariably 
the  same ;  nor  does  it  appear  to  be  an  easier  position  of  the 
muscles  than  serenity — or  howling. 

Can  we  conceive  what  never  was,  i,e,,  what  our  mind  has 
not  been  able  to  compass  with  the  senses  at  its  disposal  ?  If  we 
are  creatures  of  Evolution,  how  can  we  ?  Witness  our  thoughts 
of  Time  and  Space ;  we  cannot  "  think  them.'*  Our  ideas  of 
**  heaven  "  and  **  hell  '*  are  extremely  material ;  in  the  old 
Mystery  plays  they  dressed  up  God — like  the  Pope  ! 

The  Spiritualist's  idea  is  of  something  like  a  jet  of  steam — a 
vapour ;  it's  only  getting  a  little  warmer  !  In  fadl  we  must  have 
a  parallel  to  speak  from,  all  earthy  and  Earthly.  How  can  we, 
then,  conceive  of  the  Sublime  in  the  Hereafter,  if  we  inherit  it  ? 
Can  we  not  see  the  possibility  of  a  state  of  **  things  "  we  cannot 
possibly  conceive  ?  We  are  afraid  to  meet  that  great  Strange- 
ness we  fancy  will  supervene  after  our  decease  ;  but  we  don't 
knoWf  we  have  n't  the  least  conception  of  what  it  will  be  :  all 
our  heavens  are  mere  beautiful  earths ;  "  eye  hath  not  seen,  nor 
ear  heard  '*  is  truer  than  we  idly  dream.  *  Tis  said  the  whole 
world  is  in  our  brain,  a  mere  set  of  nervous  concussions  in  this 
brain-box — that  is  life  and  being !  The  beautiful,  hard-soft, 
sweetness  and  sour,  music,  the  landscape,  the  passions,  exist- 
ence, love,  the  world,  the  glorious  firmament  on  high,  with  all 
its  blue  ethereal  sky,  are  what  ?  Mere  forces  acfling  on  our  blind 
"  grey  and  white  matter."  And  yet  knowing  this,  seeing  it,  we 
are  still  vain  creatures,  knowing  not  only  all  about  ourselves,  but 
also  all  the  ins  and  outs  of  the  plans  of  the  Almighty :  truly  a 
big  fancy ! 

The  other  day  I  read  of  a  tree  that  "  was  in  a  fury  and 
trembled  with  rage  **  at  being  transplanted.  **  Oh,"  you  say, 
**  there  is  a  physical  explanation  for  all  this  ;  some  currents  set 
up,  or  something."     Well,  then,  that 's  all  we  are  ! 

Can  we  fancy  that  the  existence  of  thought  will  ever  be  proved 
in  plants  ?  Is  not  **  reflex  acflion  "  thought,  or  something  very 
like  it  ?  Another  sense  would  probably  kill  us  with  terror  in  a 
few  hours.  We  cannot  be  so  ridiculous  now-a-days  as  to  fancy 
we  are  not  capable  of  it.  I  was  at  a  social  gathering  the  other 
day,  and  saw  gentlemen  and  ladies  bolt  straight  up  in  the  air  for 
often  4  and  5  feet  high,  by  mere  expecflancy  and  laying  on  of 
hands ;  three  were  enough.  Can  anyone  tell  me  the  reason  of 
that  ?     There  is  no  fancy  in  what  we  see  ! 

Altogether  one  is  inclined  to  treat  **  sensible"  fancies  consi- 
derately, and,  instead  of  calling  it  a  diseased  imagination,  to 
think  it  may  perhaps  be  a  peep  in  at  the  future. — I  am,  &c., 

D.  Y.  C. 
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THE    BRAIN     THEORY    OF    MIND    AND    MATTER. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — As  I  have  been  absent  from  England  for  some  time,  the 
May  number  of  the  **  Journal  of  Science,"  containing  a  letter  on 
the  above  subjedl  from  "  T.  P.  L.,"  has  only  just  come  into  my 
hands,  and  I  now  ask  permission  to  make  a  brief  rejoinder. 

**  T.  P.  L.*'   will   find   his   problem   already  solved,   and   his 
**  conclusion "  refuted,   in   an   article  entitled  **  Animal   Auto- 
matism," which  appeared  in  the  **  Journal  "  for  April,  1882,  so 
that  only  a  few  words  of  explanation  are  here  necessary.     I 
have  said  that  all  perceptions  are  merely  subje(5live,  and  that 
the  brain,  considered  as  a  phenomenon^  must  share  in  this  sub- 
jedlivity,  but  I  have  not  asserted  that  nothing  exists  save  per- 
ceptions.  That  would  be  equivalent  to  a  denial  of  the  possibility 
of  any  kind  of  a(5lion,  or  even  of  continuous  and  valid  thought. 
Every  man  is  forced  by  analogy  to  believe  that  there  are  human 
perceptions  other  than  his  own,  but  not  generically  different,  and 
expressed   by  such  signs  and  sounds  as  accompany  his  own 
moods  of  thought  and  feeling.     By  means  of  these  tangible, 
visible,  and  audible  symbols  he  holds  intercourse  with  his  fellow- 
creatures.     Now,  by  adding  upon   that  aggregate   of   physical 
phenomena    called    the  body,   he    can   modify  the    correlated 
psychical  phenomena.     Pain,  for  instance,  can  be  relieved  by 
the  administration  of  suitable  remedies  ;  but  if  the  body  existed 
only  as  a  phantasm  in  the  mind  of  the  physician,  no  modifica- 
tion  of  the  passive  mental  pi(5ture  could   possibly  affe(fl  the 
sensations  of  the  patient.     We  must  therefore  conclude  that  the 
body  has  not  merely  a  phenomenal,  but  also  a  real  or  noumenal 
existence ;  and   as   all  feeling  and   thought  can  be  ultimately 
traced  to  the  grey  matter  of  the  cerebral  hemispheres,  it  may 
well  be  said  of  the  brain   that  it  thinks,  and  therefore  is. — I 
am,  &c., 

C.  Arden. 


COSMIC    DUST. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — The  lines  of  dust  visible  in  houses  in  England  pervading 
the  streams  of  light  which  enter  windows,  or  accidental  apertures 
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in  doors  or  shutters,  have  been  accounted  for  by  the  hypothesis 
of  Cosmic  dust,  which,  as  is  said,  pervades  space,  and  conse- 
quently our  atmosphere.  If  in  England,  then,  also  in  Borneo. 
As  a  matter  of  fadt,  however,  no  such  visible  lines  of  illuminated 
dust  are  observed  here.  The  houses  of  at  least  half  the  inha- 
bitants of  Borneo  are  built  by  the  sides  of  rivers,  on  muddy 
banks,  surrounded  by  forest.  They  are  constructed  of  wood,  the 
flooring  generally  quite  20  feet  above  the  ground  (Swiss  lake 
dwellings),  more  often  40,  and  the  walls  and  roofs  are  made  of 
leaves  of  palms.  It  naturally  enough  often  happens,  especially 
after  a  blow,  that  apertures  larger  or  smaller  are  made  in  the 
roof.  The  sun  and  sky  may  be  seen  through  these  apertures, 
and  upon  the  floor  may  be  observed  a  corresponding  circle  or 
oval  of  light,  according  to  the  time  of  day ;  but  no  connedling 
illuminated  line.  When  one  blows  the  smoke  of  a  cigarette 
across  the  line  of  conne(5lion,  that  becomes  at  once  illuminated. 
Therefore  the  theory  of  Cosmic  dust  should  perhaps  be  no  longer 
entertained. 

And  here  occurs  to  me  a  query.  How  many  of  Mr.  Editor's 
molecules  would  go  to  make  up  a  particle  of  this  Cosmic  dust 
made  visible  to  us  by  a  line  of  light  traversing  a  comparative 
darkened  chamber  ?  And  again,  How  much  of  the  sun's  light 
and  heat  should  we  enjoy  were  space  filled  with  such  gross  stufl"? 
— I  am,  &c., 

01.  DB  Crespigny. 
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In  a  scientific,  and  as  we  always  thought  non-political,  contem- 
porary we  find  an  entire  page  devoted  to  the  recent  abortive 
"  Affirmation  Bill !" 

If  the  "  Academy  "  is  not  misinformed,  the  Canadian  CoUedlor 
of  Customs  has  recently  seized  and  confiscated  a  set  of  the 
works  of  Professors  Huxley  and  Tyndall,  and  of  Mr.  Herbert 
Spencer,  as  "  immoral  and  irreligious."  So  the  British  Empire 
still  has  a  censorship  of  the  press,  administered  not  by  scholars 
and  thinkers,  but  by  revenue  officers  !  Happy  thought :'  may  it 
not  be  necessary  in  future  to  <*  examine  *'  candidates  for  the 
Customs  in  criticism,  ethics,  and  theology  ?  Let  a  certain  De- 
partment take  this  into  due  consideration. 

Dr.  Krause  (**  Kosmos  ")  considers  the  close  resemblance  of 
certain  moths  (such  as  the  so-called  '*  humming-bird  hawk- 
moth,'*  and  especially  to  Macroglossa  Titan)  is  due  to  positive 
mimicry.  The  close  resemblance  may,  it  is  suggested,  prote(5l 
the  moths  from  the  humming-birds  which  are  apt  to  attack  them. 
(But  humming-birds,  even  of  different  species,  attack  each 
other.) 

M.  V.  Burq  ("  Comptes  Rendus  ")  confirms  the  reported  im- 
munity of  workers  in  copper  from  cholera  and  typhoid  fever. 
The  Bon  Accord  trade  society,  consisting  of  300  to  400  bronze- 
turners,  fitters,  &c.,  has  not,  since  its  foundation  in  1819,  lost  a 
single  member  by  either  of  these  diseases. 

The  epoch  of  wheat-harvest,  in  France,  is  retarded  by  three 
days  where  the  altitude  exceeds  100  metres. 

Dr.  Doelter  (**  Petermann's  Geog.  Mittheilungen  ")  finds  that 
the  Cape  Verde  Islands  contain,  along  with  eruptive  rocks,  lime- 
stones, slates,  gneiss,  &c.,  and  have  probably  once  been  con- 
nedled  with  the  continent ;  not,  however,  direcflly  opposite,  but 
in  a  northern  or  north-eastern  direction. 

MM.  Wroblewski  and  Olezewski  (**  Comptes  Rendus  ")  have 
obtained  nitrogen  as  a  colourless  liquid  by  cooling  it  down  to 
—  136°  F.,  and  gradually  releasing  it  from  a  pressure  of  150  at- 
mospheres. 

M.  E.  Cosson  (**  Comptes  Rendus,")  still  combats  the  pro- 
jecfled  creation  of  an  inland  sea  in  Northern  Africa,  as,  if  prac- 
ticable, of  little  utility. 
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M.  Ch.  Brongniart  has  published  a  treatise  on  a  new  fossil 
inse(5l  from  the  carboniferous  strata  of  Commentryy  and  on  the 
entomological  fauna  of  the  coal-measures. 

According  to  M.  R.  Blanchard  (<*  Comptes  Rendus  *')  the 
pyloric  appendages  of  fishes  digest  energetically  cooked  starch  ; 
they  a(5l  more  feebly  upon  raw  starch,  and  transform  the  albu- 
menoids.  They  cannot  emulsify  and  split  up  the  fats,  and  are 
imperfe(5l  representations  of  the  pancreas. 

Dr.  LangendorfF("  Archiv.  Anat.  Phys.")  asserts  that  in  insedls 
the  nerve-centre  for  respiration  is  not  in  the  head,  as  they  can 
breathe  for  some  time  after  decapitation. 

The  strange  account  of  a  haunted  house  in  Berkeley  Square, 
which  we  extradled  some  time  ago  from  **  Light,"  re-appears  in 
the  "  Squire,"  though  in  a  slightly  different  form. 

Dr.  Gerlach  ("  Naturforscher  *'),  in  an  investigation  on  double 
monstrosities,  shows  that  the  presence  of  two  area  pellucida,  of 
two  distindl  germinal  vesicles,  upon  one  yolk,  is  distin(5lly  esta- 
blished. In  Mammalia  the  confluence  of  two  embryos  during 
their  development  is  possible. 

According  to  H.  H.  Smith  (**  American  Naturalist  ")  some  of 
the  wild  honeys  of  Brazil  are  violent  purgatives,  and  some  even 
decidedly  poisonous. 

It  is  said  (**  Light  ")  that  a  spring  of  water  flowing  at  the  rate 
of  1000   gallons   hourly  has   been   discovered,  at  Avonmouth 
Docks,  by  means  of  the  divining-rod.     A  Mr.  Lawrence  made 
he  search. 

Prince  Bismarck  has  made  the  grimmest  joke  of  the  century. 
He  has  given  in  his  adhesion  to  Anli-Vivisedlionism  !  Our 
Bestiarian  enemies  must  be  proud  of  their  new  pervert — ^the 
man  of  blood  and  iron. 

Some  members  of  the  Society  for  Psychical  Research  appear 
to  have  been  mesmerising  birds.  They  must  beware  lest  this 
should  be  construed  as  a  <'  painful  experiment." 

Dr.  H.  Miiller  ("  Kosmos  ")  finds  that  blues,  violets,  and  cer- 
tain reds  are  more  attra(5live  to  bees  than  other  shades.  Scarlets, 
oranges,  and  certain  bright  yellows,  which  the  author  calls 
**  fulgent  colours,"  are  unattraiflive.  (These  colours,  .as  we  have 
not  long  ago  pointed  out,  are  often  accompanied  by  unpleasant 
odours.) 

According  to  MM.  E.  and  H.  Becquerel  the  mean  annual 
temperature  of  soil  covered  with  turf  is  higher  at  the  depth  of 
0-05  metre  than  that  of  similar  soil  denuded  of  vegetation,  by 
0-29°  C. 
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Mr.  A.  E.  Verrill  (<'  Science ")  calls  attention  to  parental  in- 
atin(5l  as  an  important  fa<5lor  in  the  evolution  of  species.  The 
absence  of  this  feeling  may  have  greatly  contributed  to  the  extir* 
pation  of  many  powerful  forms. 

The  Bestiarians  have  had  a  field  day.  Lord  Shaftesbury  and 
the  Bishop  of  Oxford  made  themselves  conspicuous,  and  Lord 
Coleridge  <<  attended  to  take  his  share  of  the  scorn  and  contempt 
which  men  of  Science  were  ready  to  bestow,'* — and  which  he 
has  certainly  done  his  best  to  merit.  The  gathering  was  of  a 
very  aristocratic  charadler. 

The  "  Stock-keeper  "  (which,  by  the  way,  lies  under  some  sus- 
picion of  Bestiarianism)  has  a  discussion  on  Prof.  Thury's  theory 
of  alternate  predominance  of  the  sexes  in  successive  generations. 
The  editor  seems  to  think  that  the  ova  are  arranged  in  the  ovaries 
in  alternate  order.  <<  Ixion  "  and  M.  Dewsland  show  the  baseless 
chara(5ler  of  this  supposition. 

Mr.  W.  L.  Carpenter,  in  a  paper  on  "  Science  Demonstration 
in  Board  Schools,"  read  before  the  Physical  Society,  denounced 
the  present  system  of  cramming  for  examinations. 

"  Vera,'*  writing  in  "  Light,"  pronounces  Spiritualism  **  a  field 
bristling  with  the  most  diabolical  dangers  to  the  human  race." 

M.  Kanellis  (*' Comptes  Rendus'*)  establishes  the  distin(5lion 
of  the  two  fundlions  of  the  liver ;  the  epithelium  of  the  inter- 
lobular tissue  secretes  the  bile,  and  the  cellules  of  the  liver  form 
the  glycogenous  matter. 

M.  Barth61emy  (**  Comptes  Rendus  ")  has  studied  the  deve- 
lopment  of  some  eggs  laid  by  a  hen  suffering  from  poultry- 
cholera.  None  of  them  came  to  perfection,  and  the  blood  of  the 
chicks  swarmed  with  badteria. 

Messrs.  Powell  and  Lealand  have  recently  produced  a  i-i2th 
oil-immersion  objedlive  having  a  numerical  aperture  of  1*47, 
1*52  being  the  extreme  theoretical  limit :  this  is  the  largest  aper- 
ture hitherto  attained.  The  glass  has,  considering  its  short  focal 
length,  a  large  amount  of  working  distance ;  the  front  is  set  in 
the  usual  way,  instead  of  being  mounted  on  a  thin  plate  of 
glass,  as  has  been  hitherto  the  custom  with  oil-immersion  ob- 
je(5tives. 

A  rare  slug  which  appears  peculiar  to  Hampstead,  Highgate, 
and  Hanley  Road,  is  said  to  give  a  slight  ele(5lric  shock  when 
touched,  occasioning  a  momentary  numbness  in  the  finger 
affecfted. 

It  has  been  noticed  that  in  the  neighbourhood  of  Epping 
Forest  the  starlings  have  taken  to  line  their  nests  with  the  flower 
of  the  red  garden  daisy. 
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We  find  that  some  persons  who  are  particularly  sensitive  to 
the  bites  of  gnats  and  midges  experience  a  return  of  the  original 
irritation  at  regular  intervals  of  twelve  or  of  twenty-four  hours. 
This  fadl  seems  to  corroborate  the  view  that  gnats  and  mosqui- 
toes are  the  bearers  of  malarial  fever. 

According  to  **  Light "  the  Pope  has  fulminated  against  Spirit- 
ualists a  curse  little  inferior  in  intensity  to  that  which  bears  the 
name  of  Emulphus. 

A  new  journal,  the  name  of  which  it  is  not  necessary  for  us  to 
mention,  is  winning  favourable  opinions  in  certain  quarters  by 
taking  up  a  position  unfriendly  to  Science,  and  talking  about 
**  Professor  Hoaxley.*' 

M.  L.  de  Wecker  ("  Comptes  Rendus  ")  shows  that  the  in- 
fusion of  the  seed  of  the  jequirity  (Abrus  precatorius)  contains 
a  bacillus  which,  if  applied  to  the  human  eye,  produces  purulent 
ophthalmia.  This  is  the  first  instance  of  the  transmission  of  an 
infecflious  disease  by  a  plant. 

Dr.  O.  Dammer  (**  Isis  ")  has  been  engaged  with  experiments 
on  the  changes  of  colour  produced  in  flowers  by  ammonia  and 
sulphurous  acid.  He  does  not  appear  to  have  studied,  like  Mr. 
Nesbit,  the  adlion  of  other  reagents. 

The  French  ship  Talisman  set  out  on  June  ist  for  the  purpose 
of  exploring  the  zoology  of  the  regions  of  the  Atlantic  extending 
from  the  coasts  of  Morocco  and  the  Canaries  to  the  Cape  Verde 
Islands,  the  Sargassian  Sea,  and  the  Azores.  The  head  of  the 
expedition  is,  as  might  have  been  expe(5led,  M.  Milne  Edwards. 

According  to  **  Science  "  the  European  sparrow  displays  much 
adroitness  in  robbing  the  American  robin  of  its  booty  of  earth- 
worms. 

A  "  familiar  "  of  a  certain  Department  thinks  that  if  the  fish- 
salesmen  were  compelled  to  pass  a  "  stiff*  exam."  before  exer- 
cising their  trade,  the  ring  and  its  monopoly  would  come  to  an 
end.  Possibly  so  ;  we  have  heard  less  likely  results  anticipated 
from  examinations. 

The  Bestiarians  held  a  conference  at  Edinburgh  on  May  26th9 
and  expressed  their  **  alarm  "  at  the  sensible  condudl  of  the 
Home  Secretary.     May  their  alarm  increase  ! 

MM.  Dujardin-Beaumetz  and  Audig6  (<<  Comptes  Rendus  '% 
in  a  series  of  experiments,  have  confirmed  the  specially  dan- 
gerous nature  of  absinthe  as  compared  with  ordinary  alcoholic 
liquids. 

M.  Chicandard  (**  Comptes  Rendus  ")  shows  that  the  ferment- 
ation of  bread  does  not  consist  in  a  hydration  of  the  starch,  and 
is  not  occasioned  by  a  Saccharomyces^  but  depends  on  a  trans- 
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formation  of  a  portion  of  the  insoluble  albumenoids  of  the 
gluten  into  a  soluble  state,  and  ultimately  into  peptones.  The 
starch  is  only  modified  by  baking.  The  agent  in  panary  fer- 
mentation is  a  badlerium  which  is  normally  developed  in  the 
paste  ;  yeast  merely  accelerates  the  process. 

MM.  Van  Tieghem  and  Gaston  Bonnier  (Society  Botanique 
de  France)  show  that  grains  of  rye  retain  their  power  of  germi- 
nation even  after  desiccation  at  176°  F. — a  temperature  higher 
than  that  at  which  albumen  is  coagulated. 

M.  Pauchon  ("  Comptes  Rendus ")  demonstrates  that  the 
upper  limit  of  audibility  may  vary,  for  one  and  the  same  ear, 
with  the  intensity  of  the  sound.  Using  a  powerful  syren,  he 
found  that  with  a  pressure  of  steam  varying  from  0*5  to  1*5  at- 
mospheres the  limit  ranged  from  48,000  to  60,000  single  vibra- 
tions ;  with  a  pressure  of  2^  atmospheres  the  limit  was  not 
reached  at  72,000  vibrations — the  acutest  sound  which  the  syren 
was  able  to  produce. 

The  French  Government,  in  acknowledgment  of  the  merits 
of  Professor  Pasteur,  have  increased  his  pension  from  £450 
to  £1000  yearly,  and  extended  it  to  his  wife  should  she  outlive 
him. 

MM.  Frankel  and  Geppert  have  studied  the  influence  of  re- 
duced atmospheric  pressure  upon  animal  life.  They  find  that  at 
pressures  corresponding  to  an  altitude  of  3800  to  4900  metres 
the  proportion  of  oxygen  ifi  the  blood  is  not  diminished.  At 
^  atmosphere,  corresponding  to  an  altitude  of  8800  metres,  the 
arterial  oxygen  is  reduced  by  one-half.  The  formation  of  car- 
bonic oxide  is  reduced,  but  not  in  a  corresponding  proportion. 
The  decomposition  of  albumenoids  in  the  body,  and  conse- 
quently the  excretion  of  nitrogen,  are  increased.  The  loss  of 
blood  from  the  mucous  membranes  is  not  due  to  dire(5l  mecha- 
nical adlion. 

It  is  not  generally  known  that  the  botanist  A.  M.  Duchesne, 
as  far  back  as  1766,  upheld  Evolutionary  ideas,  and  even  con- 
stru(5led  a  genealogical  tree  of  the  strawberry.  He  writes : — 
**  L'ordre  genealogique  est  le  seul  que  la  nature  indique,  le  seul 
qui  satisfasse  pleinement  I'esprit ;  tout  autre  est  arbitaire  et  vide 
d^id^es." 

Mr.  J.  Amory  Jeffries,  writing  in  "  Science,"  contends  that 
Madagascar  should  be  regarded  as  the  remains  of  a  fading 
zoological  region,  rather  than  a  part  of  the  Ethiopian. 

Mr,  J.  Le  Conte  ("  Science  ")  shows  that  in  very  cold  climates 
the  sap  of  all  perennial  plants  must  be  frozen  in  all  parts  during 
the  winter  months.  Such  congelation  does  not  necessarily  in- 
volve the  death  of  the  plant. 
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According  to  the  experiments  of  Ewald  and  Kobert  the  lungs 
are  not  absolutely  air-tight  at  high  pressures  0*  Pfluger's 
Archiv.").. 

M.  Netter  professes  to  demonstrate  experimentally  the  non- 
intelligence  and  the  automatism  of  animals.  He  appears  to 
have  overlooked  the  circumstance  that  his  demonstration,  if 
valid,  applies  also  to  man. 

The  removal  of  the  Geneva  museum  to  a  new  building  has, 
we  learn,  proved  ruinous  to  a  considerable  part  of  the  entomo- 
logical collections.  •  Let  us  hope  that  a  better  fate  awaits  the 
British  Museum  in  its  place  of  exile. 

M.  Cattaneo,  in  an  elaborate  work,  combats  the  view  of 
Perrier  that  the  Moilusca,  like  the  Articulata,  are  formed  by  the 
amalgamation  of  linear  colonies. 

Dr.  de  Chaumont  ('*  Medical  Press  and  Circular  ")  in  an  inte- 
resting paper  on  the  "  Origin  and  Development  of  the  Science 
of  Hygiene,"  says — **  Of  the  other  writers  of  the  period  I  will 
only  refer  to  Thomas  Philogus,  of  Ravenna,  on  account  of  his 
strong  protest  against  intramural  interment,  thus  anticipating 
by  some  three  centuries  the  happily  fruitful  labours  of  our  dis- 
tinguished countryman  Edwin  Chadwick.'*  Can  Dr.  de  Chau- 
mont have  forgotten  that  the  modern  and  successful  protest 
against  intramural  interment  was  made  by  our  distinguished 
countryman  Dr.  George  Walker,  once  known  all  England  over 
as  "  Churchyard  Walker  "  ? 

Prof.  Feser,  by  feeding  rats  exclusively  upon  animal  food, 
rendered  them  incapable  of  contra(5ling,  by  inoculation,  splenic 
fever,  to  which  other  rats,  fed  on  a  vegetable  diet,  easily  suc- 
cumbed. 

A  writer  in  **  Les  Mondes  "  divides  Evolutionists  into  three 
classes: — i.  The  atheists;  Haeckel,  Vogt,  Biichrer,  and  their 
school.  2.  The  gnostic  or  positivist  evolutionists  ;  Herbert, 
Spencer,  Tyndall,  Huxley,  Bain,  and  Littre.  3.  The  theistic 
Evolutionists  ;  Owen,  Sir  John,  Herschel,  Sir  William-Thomson, 
Prof.  Gray,  M.  Vallace,  M.  Naudin."  (We  copy  these  names 
literally.  It  might  be  asked  whether  Sir  J.  Herschel  and  Sir  W. 
Thomson  have  ever  professed  themselves  Evolutionists,  and  also 
why  the  name  of  Darwin  himself  is  omitted  ?  A  positivist 
Evolutionist  is,  since  the  death  of  G.  H.  Lewes,  a  rarity.) 

Dean  Swift's  famous  college  of  Brobdignag  could  not  be  more 
machine-like  in  its  method  of  working  than  is  the  unwieldy 
thing  we  may  call  our  modern  system  of  education,  with  its 
standards  and  certificates,  and  payments  by  results,  &c.  But 
what  are  these  results  ?  We  could  understand  there  being  some 
value  attached  to  a  good  result.    The  result,  however,  is  not 
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education  ;  it  is  cramming,  accompanied  by  enfeebled  brain  and 
waste  of  nervous  tissue. — Yorkshire  Inventor. 

M.  Gay-Lussac,  son  of  the  illustrious  chemist  Gay-Lussac, 
died  early  in  June,  at  the  age  of  63  years.  The  deceased  was  a 
chemist  of  merit,  and  had  published  important  researches  in 
metallurgy. 

Dr.  Burdon- Sanderson,  on  his  appointment  to  the  Wayneflete 
Chair  of  Physiology,  at  Oxford,  was  very  naturally  desirous  for 
his  laboratory  to  be  enlarged  and  improved.  At  a  meeting  of 
Convocation  a  grant  of  ;f  10,000  from  the  IJniversity  chest  was 
proposed  for  this  objecfl.  After  much  discussion  the  motion  was 
carried  only  by  the  narrow  majority  of  3  !  The  opposition  is 
said  to  have  been  under  Bestiarian  influences. 

Dr.  Michael  Foster  is  appointed  to  the  new  Chair  of  Physi- 
ology at  Cambridge,  and  Dr.  A.  Macalister  to  that  of  Anatomy. 
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I.    WASTE. 

N  our  last  number  we  gave  a  few  scattered  instances  of 
Nature's  seeming  wastefulness  in  the  world  of  life. 
We  will  now  seek  to  trace  a  similar  want  of  economy 
in  the  management  and  preservation  of  heat.  Two  points 
will  be  admitted  at  the  outset — that  certain  temperatures 
ranging  from  32*  F.  to  about  100*  F.  are  necessary  for  the 
existence  of,  at  least,  all  the  higher  forms  of  animal  and 
vegetable  life ;  and  secondly,  that  the  universe  is,  as  a 
whole,  very  poor  in  this  primary  requisite.  As  far  as  our 
physicists  are  able  to  calculate  the  temperature  of  the  vast 
regions  of  space,  lying  between  sun  and  sun,  and  even 
between  sun  and  planet,  is  about  —273'*  C,  or  470°  F.  below 
zero — a  degree  of  cold  which  no  living  being  with  which  we 
are  acquainted  could  possibly  survive.  Being  then  so  neces- 
sary,— in  fadl  forming  the  working  capital  of  the  universe, — 
and  so  scanty  in  its  amount,  we  might  fairly  expeA  that  it 
would  be  carefully  utilised,  and  that  its  loss  would  be 
jealously  guarded  against.  This,  however,  is  precisely 
what  we  do  not  find.  The  only  sources  of  heat  of  which 
we  are  aware  are  those  large  luminous  bodies  of  which  our 
sun  is  the  most  familiar  instance.  These  orbs,  in  conven- 
tional language,  radiate  light  and  heat  in  all  diredlions. 
But  this  radiation  does  not  at  all  warm  the  depths  of  space 
through  which  it  passes  ;  it  is  only  when  it  impinges  upon 
solid  bodies  like  the  earth's  crust,  or  traverses  certain  gases 
and  vapours,  that  the  effe(5l  which  we  call  heat  is  produced. 
To  what  an  extent  this  holds  good  we  learn  from  the  expe- 
rience of  mountain-climbers  and  aeronauts,  who,  in  propor- 
tion as  the  air  becomes  rarefied,  find  the  sun's  rays  losing 
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their  power.  But  the  proportion  of  the  sun's  radiations 
which  fall  upon  any  of  the  planets  is  an  infinitesimal  frac- 
tion of  the  whole.  The  bulk  of  the  energy  evolved  is,  as 
far  as  warming  planets  is  concerned,  simply  thrown  away. 
If  we  were  to  kindle  the  largest  fire  that  ever  blazed  in  the 
kitchen  of  a  feudal  castle,  and  to  suspend  before  it  a  gnat, 
our  extravagance  would  be  a  type  of  what  is  adlually  going 
on  in  the  relations  between  sun  and  planet.  Still  this  is  a 
point  upon  which  we  can  lay  but  little  weight,  since,  for 
anything  we  know,  the  sun  may  have  other  and  more  im- 
portant fun(5tions  than  the  illumination  and  warming  of  the 
planets.  Therefore,  in  spite  of  the  aphorism  de  non  appa- 
rentibiis  et  non  exisientibus  eadem  est  ratio,  a  suspension  of 
judgment  is  here  prudent. 

Let  us  turn  now  to  that  portion  of  the  sun's  rays  which 
falls  upon  the  surface  of  the  earth.'  It  is  known  that  heat- 
rays  as  given  off  from  the  surface  of  incandescent  bodies, 
such  as  metals  at  a  white  heat,  or  as  in  the  case  in  point, 
pass  through  the  various  gases  and  vapours  which  form  the 
earth's  atmosphere  with  little  loss,  so  long  as  these  are 
transparent.*  They  are,  however,  to  a  considerable  extent 
intercepted  by  aqueous  vapour  in  that  condition  in  which  it 
forms  mists  and  clouds.  Hence  the  earth's  crust  during 
the  day-time  is  much  more  heated  if  the  sky  is  clear  than  if 
it  is  overcast,  a  fadl  familiar  to  everyone.  With  the  heat 
radiated  out  from  bodies  at  lower  temperatures,  such  as 
from  a  pipe  filled  with  boiling  water,  the  body  of  a  living 
animal,  or  the  surface  of  the  earth  after  exposure  to  the  sun- 
shine, there  is  a  decided  difference.  Such  radiations  do  not 
readily  traverse  glass,  watery  vapour,  even  if  transparent, 
and  carbonic  acid  gas ;  whilst  through  certain  other  gases, 
such  as  oxygen,  nitrogen,  and  especially  hydrogen,  they  pass 
with  comparative  ease.  These  differences  explain  why  a 
glass  house,  such  as  a  conservatory,  retains  the  heat  which 
•  it  receives  from  the  sun,  or  from  steam-  or  hot -water-pipes. 
The  rays  of  the  sun  pass  easily  through  the  glass,  and  warm 
the  objedls  within.  On  the  other  hand,  the  low-tension 
heat-rays  thrown  off  from  the  walls,  floor,  &c.,  heated  by 
the  sun  or  from  the  hot-water-pipes,  is  to  a  great  degree 
imprisoned.  Still  more  strikingly  is  this  shown  in  the  so- 
called  **  solar  engine."  A  boiler  with  a  blackened  surface 
encased  in  glass  is  exposed  to  the  sun's  rays,  which  enter 
]:eadily  and  heat  the  metal  and  the  water.  Again,  the  low- 
tension  rays  from  the  surface  of  the  boiler  cannot  readily 

*  Transparent  watery  vapour  absorbs  about  lo  per  cent  of  the  sun^s  ray8« 
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escape,  and  the  water  is  thus  brought  to  a  boil.  In  cloud- 
less regions  a  steam-engine  may  thus  be  made  to  work. 

The  same  fafts  play  an  important  part  in  Nature.  During 
the  day,  as  we  have  already  seen,  the  earth  is  gaining  heat, 
if  only  the  sky  is  clear.  During  the  night  there  is  a  loss 
going  on,  the  heat  which  has  been  colledled  during  the  day 
being  dissipated  by  radiation  into  space.  This  loss,  which 
is  always  experienced  to  some  extent,  is  greatest  when  the 
sky  is  cloudless  by  night,  as  is  always  observed  in  case  of 
the  spring-frosts  so  much  dreaded  by  the  farmer  and  the 
gardener.  Hence,  for  the  earth  to  receive  the  greatest  pos- 
sible effedl  of  the  sun's  rays,  the  sky  should  be  clear  by  day 
and  overcast  by  night.  But,  in  England  at  least,  we  might 
almost  say  that  the  very  reverse  order  prevails.  The  sun  is 
visible  but  for  a  part  of  the  time  when  he  is  above  the  hori- 
zon,— in  some  seasons  not  more  than  one-fourth, — whilst 
the  heavens  clear  up  at  night.  Were  accurate  observations 
made  we  suspedl  that  the  sky  would  be  found  cloudless  by 
night  for  twice  as  many  hours  yearly  as  in  the  day.  Here, 
therefore,  we  have  a  double  loss  :  a  large  part  of  the  sun's 
rays  are  shut  off  from  us  by  day,  whilst  by  night  the  heat 
which  the  earth  possesses  is  allowed  to  escape  freely.  Here, 
then,  is  twofold  waste  on  a  gigantic  scale.  So  fully  has  the 
evil  of  clear  nights  been  recognised  that  in  many  parts  of 
the  world  it  has  been  customary  to  protedl  orchards  and 
vineyards  from  night-frosts  in  spring  by  making  a  dense 
smoke  to  the  windward. 

Transparent  watery  vapour  is  also  a  great  proteftion 
against  the  nightly  loss  of  heat.  Where  it  is  wanting,  no 
intensity  of  solar  aftion  by  day  is  able  to  ward  off  frost, 
even  within  the  tropics.  In  the  deserts  of  Africa,  Arabia, 
and  Persia  travellers  often  experience  bitter  cold  before  sun- 
rise. The  so-called  "  extreme  "  climates,  where  a  scorching 
summer  alternates  with  a  severe  winter,  have  a  compara- 
tively dry  atmosphere.  The  chills  of  the  easterly  winds  of 
March  and  April,  which  few  of  us  "  welcome,"  as  did 
Kingsley,  owe  their  evil  effedls  upon  man,  beast,  and  vege- 
tation to  the  same  lack  of  transparent  watery  vapour. 

We  have  already  mentioned  the  power  of  imprisoning 
low-tension  heat-rays  possessed  by  carbonic  acid,  as  com- 
pared with  oxygen  and  nitrogen.  So  manifest  is  this  pro- 
perty that  some  writers  have  sought  to  explain  the  luxuriant 
vegetation  of  the  Eocene  and  Miocene  Ages,  even  in  high 
latitudes,  by  the  assumption  of  a  much  latger  proportion  of 
carbonic  acid  in  the  atmosphere  than  exists  in  our  days. 
In  all  probability  it  may  be  said  that  if  nitrogen  possessed 
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the  same  property  of  preventing  the  escape  of  the  low- 
tension  heat-rays  as  does  carbonic  acid,  frost  would  be  un- 
known outside  the  polar  regions,  and  the  Ar(5tic  ice-cap 
would  not  be  able  to  send  us  cold  currents  of  air  and  water 
to  the  ruin  of  our  crops.  The  attributes  of  our  atmosphere 
form,  then,  an  additional  source  of  the  waste  of  heat. 

There  is  another  process  by  which  the  soil  is  locally 
chilled,  even  if  the  total  sum  of  heat  in  our  globe  is  not 
reduced.  If  drops  of  water,  such  as  rain,  fall  upon  a  porous 
soil,  they  sink  in  and  draw  with  them  mechanically  a  por- 
tion of  air  which  becomes  condensed  in  the  soil,  and  by  this 
means,  as  well  as  by  the  chemical  adlion  of  the  0X3-gen 
present,  raises  the  temperature  of  such  soil.  But  if  imme- 
diately after  the  rainfall  a  strong  wind  arises,  as  is  very  fre- 
quently the  case,  this  process  is  very  gravely  interfered  with. 
The  stronger  and  drier  the  wind,  the  more  of  the  water 
which  has  fallen,  instead  of  sinking  into  the  soil,  evaporates 
from  the  surface.  For  its  conversion  into  vapour  a  quantity 
of  heat,  taken  from  the  soil,  is  rendered  latent,  and  thus 
vegetation  is  chilled  and  more  or  less  injured.  Every  expe- 
rienced gardener,  when  working  with  plants  under  glass, 
and  consequently  completely  or  nearly  so  under  his  control, 
takes  good  care  immediately  after  watering  to  shut  the  frame 
or  the  house  up  close,  so  as  to  minimise  evaporation  and 
give  the  water  time  to  disappear  from  the  surface  of  the  soil 
by  absorption. 

To  carry  out  this  method  of  working  in  Nature  would, 
however,  involve  a  serious  difficulty.  For  rain  is  due  to 
watery  vapour  becoming  condensed  into  the  liquid  state  and 
falling  to  the  earth.  By  condensation  it  necessarily  occupies 
less  room  and  a  partial  vacuum,  or  at  least,  a  redudlion  of 
pressure  being  thus  created,  air  rushes  in  from  other  distri<5ts 
to  restore  the  equilibrium.  Hence  the  prevalence  of  wind 
after  rain,  ruinous  to  vegetation  as  experience  no  less  than 
theory  proves  it  to  be,  seems,  according  to  our  present  know- 
ledge, a  physical  necessity. 

We  come  now  to  some  points  connefted  with  the  behaviour 
of  water  when  in  the  solid  state,  as  ice  and  snow,  which  in- 
volve no  inconsiderable  waste  of  heat.  When  these  sub- 
stances melt  an  enormous  amount  of  heat  is  rendered  latent, 
being  withdrawn  from  surrounding  objefts,  from  the  lower 
stratum  of  the  air,  &c.  We  might  at  first  sight  think  that 
a  pound  of  ice  or  of  snow  at  o°  C.  would  be  easily,  and  at 
Utile  cost,  transformed  into  a  pound  of  water  at  the  same 
temperature.  Not  so  :  as  much  heat  is  required  as  would 
raise  a  pound  of  water  from  o°  to  80°  C.     It  may  be  argued, 
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on  the  other  hand,  that  when  a  pound  of  water  at  o*  C.  is 
converted  into  ice  at  the  same  temperature,  exaAly  the 
same  amount  of  heat,  previously  latent,  is  liberated,  and 
that  a  balance  is  thus  kept  up.  This  is  certainly  true  ;  but 
snow  is  formed  not  on  the  surface  of  the  earth,  but  high  up 
in  the  air.  The  heat  liberated  in  its  formation  is  therefore 
emitted  into  the  upper  regions  of  the  atmosphere,  radiated 
into  space,  and  wasted. 

But  snow  has  further  vices  in  relation  to  heat.  When 
exposed  to  the  diredl  adlion  of  the  sun  it  is  very  little 
affedled,  hurling  back  into  space,  and  wasting  a  very  large 
proportion  of  the  incident  rays.  Hence  it  has  been  observed 
to  remain  unmelted  in  Ar<5tic  regions,  even  though  the  sun 
was  powerful  enough  to  soften  the  pitch  in  the  seams  of  a 
boat :  it  melts  only  where  low-tension  heat- rays  are  reflefted 
upon  it  from  rocks,  walls,  and  other  solid  objedls  not  buried 
in  snow,  or,  on  a  larger  scale,  when  warm  winds  blow  from 
some  milder  region. 

If,  on  the  other  hand,  snow  lies  in  a  country  where  the 
atmosphere  is  rich  in  watery  vapour,  it  condenses  the 
moisture  into  mists  and  clouds,  and  thus  excludes  the  rays 
of  the  sun.  Hence  snow  has  been  well  styled  a  striking  in- 
stance of  an  effedl  which  perpetuates  and  increases  its  own 
causes.  Being  produced  by  the  want  of  heat  it  extends  and 
prolongs  that  want.  The  polar  snow-caps  are  fortresses 
antagonistic  to  life,  and  which  the  sun  is  unable  to  storm. 
From  them  issue  constantly,  season  by  season,  those  huge 
masses  of  icebergs  which  float  down  into  the  temperate, 
and  almost  into  the  tropical,  seas,  and  which  rank  among 
the  main  causes  of  cold  unfruitful  summers  in  Western 
Europe.  We  have  sometimes  thought  that  if  water  had 
solidified  in  deep  blue  instead  of  colourless  crystals  the  perils 
of  glaciation  would  have  been  greatly  diminished,  as  such 
snow  would  have  more  readily  absorbed  the  sun's  rays,  and 
have  in  consequence  been  liquefied. 

The  very  figure  of  the  earth  is  doubtless  a  necessity  if  the 
planets  have  been  formed  by  the  gradual  condensation  of  a 
fluid  or  semi-fluid  mass  whilst  revolving  upon  its  axis  ;  but 
as  regards  the  reception  of  heat  from  the  sun  it  is  decidedly 
unfortunate. 

If  we  wish  a  body  to  be  uniformly  heated  whilst  revolving 
around  or  before  a  focus  of  combustion,  we  select  a  prolate 
spheroid  approaching  the  shape  of  a  spindle,  with  its  axis 
at  right  angles  to  the  heat-rays.  An  oblate  spheroid,  on  the 
contrary,  flattened  at  the  poles,  receives  a  much  smaller 
share  of  heat^  except  at  and  near  its  equator.    However,  if 
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the  origin  of  the  planets  was  such  as  the  nebular  hypothesis 
teaches,  no  such  shape  as  the  one  we  have  supposed  is 
possible. 

As  the  matter  stands  a  very  great  part  of  the  earth's 
surface  is  useless,  from  its  low  temperature.  We  have  the 
region  about  the  South  Pole,  roughly  speaking,  3000  miles 
in  diameter.  We  have  smaller,  but  almost  equally  desolate, 
distridls  in  the  Northern  Hemisphere,  such  as  the  greater 
part  of  Greenland,  Novaya  Zemlya,  Spitsbergen,  Wrangel's 
Land,  &c.  All  these  perpetually  glaciated  regions  are  worse 
than  non-existent,  because  they  exercise  an  injurious  effedt 
upon  plant-life — in  Europe  as  far,  occasionally,  as  lat.  40'' 
N. ;  in  Asia  down  to  the  Himalayas  and  the  Valley  of  the 
Yellow  River ;  and  in  North  America  sometimes  even  to 
Texas  and  Mexico,  where  the  redoubted  "  Norther  "  comes 
down  ''  sword  in  hand."  In  South  America,  not  to  speak 
of  the  deplorable  climate  of  Tierra  del  Fuego  under  a  lati- 
tude not  greatly  differing  from  that  of  Britain,  destructive 
snowstorms  at  times  ravage  the  Pampas  up  to  35"*  S.  lat.,  if 
not  beyond.  Similar  calamities  have  been  known  in  the 
Orange  Free  State  as  far  as  28°  S.  lat.  So  that  the  belt  of 
territory,  within  which  the  vegetable  and  animal  wealth  of 
the  country  is  never  liable  to  devastation  by  snowstorms  and 
night-frosts,  is  very  little  broader,  even  at  the  sea-level,  than 
the  torrid  zone,  whilst  the  spots  which  have  a  permanently 
mild,  but  not  tropical,  climate  are  few  indeed.  This  unsa- 
tisfaftory  state  of  things— unsatisfa<5lory  as  limiting  the 
earth's  produdlivity  and  the  population  it  can  support — is 
due  evidently  not  so  much  to  the  quantity  of  heat  furnished 
by  the  sun  as  to  the  manner  in  which  it  is  wasted  by  a 
number  of  natural  processes. 

We  will,  in  conclusion,  pass  in  review  a  single  day  of  that 
kind  of  weather  known  as  **  black  spring,"  and  which  is 
seldom  entirely  absent  in  the  months  of  April  and  May. 
For  the  accuracy  of  our  description  we  need  appeal  only  to 
the  memory  of  any  careful  observer.  On  such  a  day  the 
sun  rises  in  a  cloudless  sky,  and  shows  a  hoar-frost,  if  not 
upon  roofs,  rails,  &c.,  yet  upon  the  grass  and  the  buds  and 
blossoms  of  the  trees.  Could  all  vegetation  be  kept  in  the 
dark,  or  in  diffused  light,  until  this  frost  had  melted  away 
little  harm  would  ensue.  But  under  the  influence  of  the 
sun  it  thaws  rapidly,  and  the  injury  done  is  proportionate  to 
the  change  of  temperature  to  which  the  buds  are  exposed. 
Did  the  sun  now  continue  shining,  however,  the  earth  would 
regain  some  of  the  heat  of  which  it  has  been  robbed  in  the 
night.    But  about  9  a.m.  black  clouds  appear,  and  rapidly 
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increase,  until  the  $ky  is  entirely  overspread  and  the  rays 
of  the  sun  are  completely  shut  out  during  all  the  hours 
when  they  would  be  most  efFeftual.  About  4  to  5  p.m.  there 
falls  a  smart  shower  of  cold  rain,  mixed  with  sleet.  The 
sky  then  clears  up,  and  vegetation  and  the  soil  are  left  to  be 
chilled  by  evaporation  under  the  influence  of  a  keen  dry 
wind,  and  by  free  radiation  under  a  cloudless  sky.  Were 
the  most  observant  and  experienced  horticulturist  challenged 
to  arrange  weather  more  destrudlive  he  would  be  unable  to 
do  so,  or  even  to  add  one  ruinous  agency  which  is  not 
present. 


II.    HEATH'S    BOLIVIAN    EXPLORATIONS. 

By  Rev.  J.  D.  Parke r, 

OLIVIA  unfolds  to  the  traveller  the  most  diversified 
physical  features.  Two  chains  of  Cordilleras,  run- 
ning nearly  parallel  with  the  coast,  carry  their  lines 
of  snow-clad  peaks  like  sentinels  across  Bolivia,  but  are 
separated  by  an  intervening  table-land,  from  100  to  200  miles 
in  width,  which,  when  the  mountain-chains  were  folded,  was 
lifted  as  a  connedling  plateau  more  than  12,000  feet  above 
the  level  of  the  ocean.  On  the  Pacific  slope  the  descent 
from  the  western  Cordillera  is  steep  and  difficult,  terminating 
in  a  rainless  plain,  where  no  vegetation  appears  except  where 
mountain  torrents  margined  by  narrow  valleys  force  their 
way  to  the  Pacific  Ocean.  Beyond  the  eastern  Cordillera 
stretches  eastward  for  hundreds  of  miles  a  vast  plain  of 
great  fertility,  through  which  with  gentle  flow  thread  various 
affluents  to  the  Amazon.  During  the  rainy  season  portions 
of  this  plain  are  overflowed,  and  the  vast  perennial  forests, 
disclosing  glimpses  of  the  watery  waste,  seem  like  islands 
of  foliage  on  some  inland  sea. 

Bolivia,  occupied  now  by  two  millions  of  people,  and 
possessing  rich  mines  of  precious  metals,  has  sought  for 
centuries  to  find  with  Europe  a  more  dire<Sl  means  of  com- 
munication. Nature  has  furnished  her  river  outlets  con- 
nedling  with  the  Amazon,  but  these  have  been  useless  to 
commerce,  because  they  wei'e  unexplored.  The  products  of 
the  vast  alluvial  plain  lying  east  of  the  Cordilleras,  the 


44^  Heath's  Bolivian  Explorations.  [August, 

largest  portion  of  Boliviai  found  a  slow  and  toilsome  transit 
on  the  backs  of  mules  over  two  chains  of  Cordilleras  with 
their  barren  conne(5ling  plateau,  and,  when  once  embarked 
on  the  Pacific  Ocean,  made  a  long  voyage  around  Cape 
Horn,  or  through  the  Straits  of  Magellan.  The  exploration 
of  the  Beni  River  in  1880,  by  Dr.  E.  R.  Heath,  was  there- 
fore an  important  event  to  that  Republic,  because  the  natural 
outlet  for  the  largest  portion  of  Bolivia  is  through  the  Ama- 
zon and  its  affluents  to  the  Atlantic  Ocean. 

Previous  attempts  had  been  made  to  find  a  river  outlet  to 
the  Amazon.  Palacios,  Prefedl  of  the  Department  of  the 
Beni,  was  commissioned  by  his  Government  in  1846  to  ex- 
plore the  fluvial  outlets  of  Bolivia.  He  descended  the 
Mamor6  and  Madeira  Rivers  as  far  as  the  lowest  fall  in 
Brazil,  and  ascended  the  Beni  River  18  miles,  where  a  fall 
placed  an  obstrudlion  to  his  further  progress.  The  same 
year  a  Prussian  named  Bursa  attempted,  with  one  hundred 
and  fifty  men  and  ten  canoes,  to  ascend  the  Beni  River. 
According  to  his  report  he  encountered  hostile  Indians,  and, 
all  his  ammunition  having  been  exhausted  in  conflidls  with 
them,  he  was  compelled  to  return.  His  men  claim  that 
they  ascended  the  river  for  thirty  days,  and  were  occupied 
ten  days  in  descending  it.  As  they  found  no  rapids,  but 
discovered  a  large  island  where  there  were  hills  and  floating 
patches  of  foam  on  the  river,  it  is  believed  they  only  ascended 
12  miles.  Lieut.  Gibbon  was  sent  out  in  1852  by  the  United 
States  Government,  but  did  not  succeed  in  opening  the  Beni 
River. 

Prof.  James  Orton,  accompanied  by  Dr.  J.  D.  Heath, 
attempted  in  1877,  as  the  crowning  work  of  his  South 
American  explorations,  to  unveil  the  mysteries  of  this  un- 
known region,  over  which  had  hung  a  superstitious  fear  for 
more  than  three  centuries.  But  his  twelve  Bolivian  soldiers, 
to  whom  he  had  paid  in  advance  1200  dollars  in  gold  for 
their  services  during  the  expedition,  mutinied,  on  account 
of  their  fear  of  encountering  cannibals  on  the  Beni  River, 
While  in  camp  beside  the  Mamor6,  which  they  had  descended 
in  canoes  to  within  24  miles  of  the  mouth  of  the  Beni, 
about  4  o'clock  one  afternoon,  they  suddenly  placed  their 
bayonets  at  the  breast  of  Prof.  Orton,  and  held  them  there 
defiantly  a  few  moments  in  silence,  and  then  marched  off  in 
a  body.  Taking  possession  of  one  of  the  boats,  they  drove 
into  it  ten  of  the  Indian  rowers  at  the  point  of  the  bayonet, 
and  then  turned  the  prow  of  the  boat  up  stream,  and  left 
Prof.  Orton  to  his  fate.  Forced  to  abandon  his  expedition 
Prof.  Orton  turned  back  heart-broken*    When  he  reached 
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Lake  Titicaca,  of  legendary  fame,  completely  exhausted  he 
threw  himself  upon  some  sail-cloth  on  the  boat,  and,  as  if 
relieved  of  a  great  burden,  said  with  deep  feeling,  **  I  am  so 
glad,  so  glad.  We  will  have  no  more  mules,  muleteers,  or 
Indians;  no  more  annoyance,  trouble,  or  disappointment. 
I  am  so  tired,  so  tired  " ;  and  then  quickly  fell  asleep. 
During  the  night  a  terrific  storm  burst  upon  them,  and  their 
boat  struggled  for  hours  amongst  the  billows.  But  just 
before  daylight  of  the  next  morning,  September  25th,  1877, 
the  tempest  lulled,  seeming  to  have  spent  its  force,  and 
Prof.  Orton  suddenly  became  conscious  that  he  was  dying; 
and  there  among  strangers,  far  away  from  his  family  and 
friends,  gently,  without  complaint  or  a  struggle,  he  died  a 
martyr  to  Science.  He  was  tenderly  buried  on  a  rocky 
island  in  Lake  Titicaca,  in  sight  of  the  scenes  of  his  last 
expedition.  A  fine  monument,  eredled  by  foreigners,  on  the 
summit  of  the  island,  just  in  front  of  Puno,  is  a  fitting 
tribute  to  this  celebrated  discoverer,  who  will  be  remembered 
as  long  as  the  blue  waves  of  this  magical  lake  murmur 
around  his  last  resting-place,  or  the  Sorratta  range  of  the 
Andes,  which  stand  in  the  background,  lift  up  their  snow- 
clad  peaks. 

Dr.  E.  R.  Heath,  who  had  been  employed  for  six  years  as 
Medical  Diredlor  of  the  Pocasmayo  Railroad,  one  of  the 
roads  belonging  to  Henry  Meiggs,  was,  on  the  return  of  his 
brother,  Dr.  J.  D.  Heath,  who  had  been  the  assistant  of 
Prof.  Orton,  greatly  impressed  with  the  importance  of  open- 
ing the  Beni  River  to  science  and  commerce.  Two  months 
afterward  he  left  Peru,  returned  to  the  United  States,  and 
having  prepared  himself  for  the  expedition  sailed  from  New 
York,  November  23rd,  1878,  for  Para.  Taking  the  first 
steamer  he  ascended  the  Amazon  to  Manaos,  and  the 
Madeira  to  San  Antonio,  where  the  Madeira  and  Mamore 
Railroad  was  being  constructed  under  P.  and  T.  Collins. 
Here  Dr.  Heath  remained  until  July  21st,  1879,  afting  as 
Medical  Dire(5lor  of  this  road,  while  he  carefully  studied  the 
climate,  diseases,  and  natural  history  of  the  country,  and 
the  customs  and  language  of  the  people. 

Leaving  San  Antonio  at  the  latter  date,  he  ascended  the 
Madeira  River  to  the  jun<5tion  of  the  Mamor6  and  Beni, 
where  he  made  a  chacra,  or  clearing,  and  planted  bananas, 
yucas,  oranges,  and  lemons.  Departing  from  this  point 
August  20th,  he  ascended  the  Mamor6,  passing  the  mouth 
of  the  Itenez,  a  river  flowing  north-west  from  the  diamond 
regions  of  Matto  Grosso,  and  arrived  at  Exaltacion  Septem- 
ber 9th,  1879.     Continuing  his  course  up  the  river  to  the 
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mouth  of  the  Yacuma,  he  disembarked  and  left  his  canoes, 
and,  after  the  delay  of  a  week  at  Santa  Ana,  he  secured 
carts  and  commenced  his  land  journey  across  the  Pampas 
to  Reyes*  During  the  dry  season  the  journey  between  these 
points  is  made  by  carts,  but  the  country  is  flooded  during 
the  remainder  of  the  year,  and  the  journey  is  made  by  boats 
on  the  river. 

On  September  30th,  1879,  Dn  Heath  arrived  at  Reyes, 
and  built  a  house,  and  made  adlive  preparations  for  the 
work  before  him.  To  become  more  familiar  with  the  country 
he  made  a  voyage  down  the  Yacuma  to  Santa  Ana,  and  to 
Lake  Rogagua,  whose  outlet  is  the  River  Negro,  and  also  to 
Tumupa^a  and  San  Jos6  on  the  River  Tuichi,  corredting 
their  geography.  He  remained  at  Reyes  until  August  3rd, 
1880,  occupied  in  making  coUedlions  and  in  keeping  a 
meteorological  journal,  when  he  embraced  an  opportunity  of 
descending  the  Beni  as  far  as  the  rubber  camp  Maco,  near 
the  mission  Cavinas.  Antenor  Vasquez,  the  owner  of  this 
rubber  estate,  had  forty  Indians  and  boats  to  descend  the 
Beni,  for  the  purpose  of  discovering  new  places  for  rubber 
camps. '  Embarking  with  Don  Antenor  he  descended  the 
river  five  days  to  a  point  where  Antenor  Vasquez  remained 
with  most  of  his  men,  and  Dr.  Heath  took  a  single  boat 
with  three  Bolivians  and  nine  Indians,  and  descended  the 
river  to  a  point  as  far  as  11''  11'  29"  S.  lat.,  where  he  made 
a  chacra  and  planted  bananas,  the  customary  method  of 
showing  where  a  descent  had  been  made  on  the  river.  By 
the  river  this  point  is  375  miles  below  Reyes,  and  the  Boli- 
vians refused  to  go  any  further,  on  account  of  the  general 
belief  that  the  country  contiguous  to  the  Lower  Beni  was 
inhabited  by  cannibals.  In  passing  the  last  rubber  camp 
Dr.  Heath  found  a  family  of  Pacavara  Indians,  one  of  whom 
accompanied  him  on  the  descent,  from  whom  he  obtained 
some  knowledge  of  the  charadter  of  the  Indians  who  occupy 
the  country  as  far  as  the  River  Madre  de  Dios. 

From  this  point  Dr.  Heath  was  compelled  to  return  to 
Maco,  where  he  made  preparations  for  a  final  descent  of 
the  river,  which  he  believed  could  be  successfully  explored. 
As  no  one  was  found  willing  to  risk  his  life  on  the  Lower 
Beni,  Dr.  Heath  determined  to  make  the  descent  alone. 
But  Don  Antenor  would  not  allow  this,  and  offered  him  any 
of  his  men  ^ho  would  voluntarily  accompany  him.  Ildifonzo 
Roca,  a  Trinitarian  Indian,  was  the  only  one  found  who  was 
willing  to  go.  Dr.  Vaca,  a  Bolivian  rubber  gatherer,  after- 
ward furnished  another  Indian,  and  a  boat  15  feet  in  length, 
which  when  loaded  sank  nearly  to  the  water's  edge. 
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The  forest  along  the  Beni  River  on  the  south  side  forms  a 
margin  from  i  to  10  miles  in  width,  and  on  the  north  side  it 
becomes  a  part  of  the  great  Amazonian  forest,  which  ex- 
tends over  15  degrees  of  latitude.  The  Amazonian  forest 
realizes  the  perfection  of  vegetable  growth,  and  its  magni- 
tude and  diversity  serve  to  overcome  and  bewilder  the  tra- 
veller. The  gigantic  trees,  200  feet  in  height,  are  so  thickly 
woven  together  at  the  top  that  not  a  direft  ray  of  light  can 
penetrate  the  dense  foliage,  and  the  parasites  and  vines  at 
the  bottom  form  such  a  matting  and  tangle  that  no  one  can 
force  his  way  through  except  by  cutting  a  path  with  the 
macheta.  This  sea  of  verdure  extends  from  the  treeless 
Pampas  of  Buenos  Ay  res  to  the  grassy  steppes  of  Venezuela. 
Here  the  law  of  the  **  survival  of  the  fittest "  is  illustrated 
to  its  fullest  extent,  species  struggling  with  species  and  indi- 
vidual with  individual,  the  weaker  growth  often  climbing 
the  more  powerful  neighbour  while  its  roots  are  left  to  dangle 
in  the  air.  These  unconquered  giants  exhibit  the  greatest 
possible  diversity,  presenting  an  endless  variety  of  growths, 
festooned,  draped,  matted,  corded,  and  ribboned  with  plants 
creeping  and  climbing,  starred  with  flowers,  and  covered 
with  parasites.  The  dense  dome  of  green  overhead  serves 
to  confine  the  growth  of  flowers  to  the  edges  of  the  forest, 
and  to  the  banks  of  rivers  and  lagunes,  and  the  absence  of 
sunlight  has  probably  deprived  the  few  flowers  that  appear 
of  the  bright  colours  of  the  temperate  zone.  The  tranquil 
waters  of  shallow  lakes  which  border  the  Amazon,  however, 
produce  the  royal  water-lily  {Victoria  Regia),  the  most  magni- 
ficent inflorescence  in  the  world.  It  expands  its  broad  leaves 
from  15  to  18  feet  in  circumference  on  the  water,  and  un- 
folds its  blossom  a  foot  in  diameter,  which  passes  in  a  brief 
time  from  pure  white  to  rose,  and  through  the  successive 
hues  to  bright  red.  Dr.  Heath  and  his  two  Indians  were 
from  6  o'clock  in  the  morning  until  nearly  noon  cutting  their 
way  from  the  river  through  the  forest  to  the  Pampa  on  the 
south  side,  a  distance  of  not  over  a  mile,  which  they  retraced 
in  fifteen  minutes.  When  it  is  desirable  to  make  a  clearing 
in  an  Amazonian  forest  a  leaning  tree  is  seledled,  and  all  the 
trees  in  the  forest  in  front  of  it  are  cut  on  one  side  ;  then  the 
vines  are  severed,  and  the  leaning  tree  is  cut  down,  when  all 
the  trees  come  down  with  a  crash.  The  vertical  rays  of  the 
sun  soon  dry  the  fallen  timber,  so  that  fires  will  burn  up  all 
except  the  trunks. 

(To  be  continued.) 
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III.    SOME  INCOMPLETELY  UNDERSTOOD  AND 

SOME    ENTIRELY    UNNOTICED 

RELATIONS   BETWEEN   EARTH  AND  MOON. 

By  O.  Reichenbach. 

F  the  mass  of  the  moon  surrounded  us  as  a  hollow 
sphere,  at  its  present  distance,  its  a(5lion  would  be  dif- 
ferent :  for  similar  reasons  the  nature  and  distribution 
of  matter  within  and  at  the  surface  of  the  earth  cannot  be 
indifferent  for  the  constitution  and  motions  of  the  moon. 
How  could  a  comet  so  entirely  alter  its  complexion  when 
getting  nearer  the  sun  ?  How  could  it  go  in  two,  or  disperse 
into  meteors  and  mist,  or  moving  from  the  sun  again  con- 
dense wholly  or  in  part,  if  its  qualities  did  not  depend  on 
position  ?  If  the  attra<5tion  of  planets  throws  comets  into 
new  orbits,  it  must  be  equally  true  that  the  mass  and  con- 
stitution of  the  comet  accommodates  itself  to  its  orbit  and 
its  adventures. 

What  is  true  of  a  comet  must  be  true  of  earth  and  moon. 
From  a  long-continuing  regular  motion  we  can  only  infer 
that  new  components,  very  gradually  transforming  former 
results,  have  produced  something  like  a  regular  clockwork. 
It  is  not,  for  the  present,  my  intention  to  closely  examine 
and  discuss  why  the  relations  to  be  enumerated  do  exist. 

Between  the  earth  and  the  sun,  which  has  determined  the 
configuration  of  the  earth  and  rules  the  circulation  of  the 
oceans,  the  moon  is  fitted  in  agreement  with  the  mutual 
adtion  of  sun  and  earth,  and  apparently  plays  the  chief  part 
in  the  familiar  phenomenon  of  the  tides. 

Long  and  careful  observation  has  made  tidal  predidlions 
generally  corredt ;  but  if  this  theory  were  quite  true  in  its 
premises  the  height  of  the  flood  ought  to  depend  on  the 
extent  and  depth  of  the  local  sea,  to  decrease  regularly  with 
latitude,  and  to  be  next  to  nothing  at  and  beyond  the  polar 
circles, — all  circumstances,  together  with  various  others,  not 
in  agreement  with  fadts. 

The  tides  in  the  syzigies,  when  sun  and  moon  adt  in 
common,  are  larger  than  in  the  quadj-atures,  when  the  lunar 
tides  are  diminished  by  the  sun.  The  corresponding  lunar 
tides  occur  in  the  mean  1*035  days,  or  24  hours  40  minutes, 
that  is — 
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after  the  other,  in  conformity  with  the  lunation,  except  a 
difference  of  1-3546  of  a  day,  the  square  of  the  excentricity 
of  the  common  orbit  of  moon  and  earth,  and  the  twofold 
excentricity  of  the  earth  itself.  But  the  former  tides  occur 
39  minutes  and  the  latter  75  minutes  later,  times  which 
stand  in  the  same  relation  as  the  greatest  and  least  tide  at 
any  place,  the  sun  being  in  one  case  an  increasing  and  acce- 
lerating, in  the  other  a  diminishing  and  delaying,  power. 
The  time  of  flood  after  culmination  is  therefore  always 
longer  in  higher  than  in  lower  latitudes,  because  the  differ- 
ence in  distance  through  latitude  and  the  distribution  of 
gravity  on  the  earth  tell  more  against  the  absolutely  nearer 
moon,  with  her  smaller  mass,  than  against  the  more  distant 
larger  sun. 

The  greatest  flood  on  each  day  falls  in  the  mean  3*24 
hours  after  the  upper  or  lower  culmination  of  the  moon, 
but  during  the  syzigies  378,  and  during  the  quadratures 
270,  later.  The  reason  of  the  delay  is  not  that  the  water 
requires  time  to  coUeft,  for  an  attra(5ting  force  will  lift  as 
much  from  where  it  is  going  to  as  from  where  it  comes  from 
if  the  attradled  substance  is  equally  distributed  round  the 
attracting  force.  The  cause  is  that  the  attracted  substance 
is  not  equally  distributed,  the  surface  of  the  earth  being 
composed  of — 

^-^  parts 
of  yielding,  waving  liquid,  and — 

of  arresting,  resisting  solid,  unequally  distributed,  divided 
by  moving  rings  of  the  liquid,  the  ocean.  The  time  from 
tide  to  tide  is  I3"4i  hours,  and — 

ig'4i  h-  -_  ^.2 .  h 
-pj--3  34h. 

The  greatest  height  of  the  tide  will,  however,  in  the  mean 
fall  not  more  than  3  hours  after  culmination  of  the  moon, 
the  inclination  of  the  ocean  rings  to  the  meridian  causing 
by  lateral  pressure  an  acceleration  of  1-12*08,  reducing  the 
3*24  hours  to  3,  the  extent  of  the  polar  zones  being  i-Z2*o8 
of  the  sphere. 
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This  acceleration  of  0*24  hour  again  corresponds  to  the 
15  minutes  the  tide  uses  less  time  in  rising  than  in  falling. 

The  delay  of  32  minutes  beyond  the  mean  3  hours  during 
the  syzigieSy  and  the  acceleration  of  about  30  minutes 
during  the  quadratures  (the  difference  of  two  minutes  being 
the  i-59*56  of  the  sum),  or  the  variation  of  1*03  hours,  is 
to  the  remainder,  2*20  hours  of  the  3*24  hours,  as  solar  is 
to  lunar  adtion  generally,  the  former  now  increasing  and 
delaying,  now  diminishing  and  accelerating,  high  water. 
Every  particle  of  the  ocean  being  a  moon  disturbed  by 
moon  and  sun  in  its  motion  with  the  rotation  of  the  earth, 
and  in  the  motion  round  the  earth  of  that  ring  of  which  it 
is  a  portion,  the  sun  produces,  as  he  does  with  the  moon  in 
her  orbit,  a  retardation  on  the  moving  undulation,  the  tide, 
in  the  first  and  third  quadrant  (in  the  odtants),  and  an 
acceleration  in  the  second  and  fourth.  The  highest  and 
lowest  tides  do  not  coincide  with  the  syzigies  and  quadra- 
tures, but  fall  1*5  days  later, — that  is,  divide  the  time  or 
tidal  effeA,  for  each  quadrant  in  the  lunation,  in  proportion 
I  :  (V2*83)*,  as  the  waves  dividing  oceans  and  land  are 
divided  in  harmony  with  Kepler's  laws. 

A  lunation  is  i-i2*37  of  a  year : — 

III 


i2-o8       12*37       515' 

• 

and  515  X  12*37  revolutions  of  the  earth  round  her  axis 
are  equal  to  the  sidereal  period  of  the  lunar  nodes  on  her 
orbit. 

The  difference  of  the  i-i2*o8  of  the  days  of  the  year  and 
of  the  days  of  the  lunation  is  1-40  of  the  latter ;  1-40  being 
equal  to  the  extent  of  a  polar  zone  to  the  sphere,  minus 
the  excentricity  of  the  common  orbit  of  earth  and  moon 
to— 


24'i6       59*56 

The  difference  between  i-i2'37  of  the  year  and  1-13*37, 
the  tropical  month,  is  1-181 ;  and  half  the  1-12*08  of  the 
year,  or  15*1  days,  181  times,  is  equal  to  the  tropical  revo- 
lution of  the  apsides  of  the  lunar  orbit. 

The  surfaces  of  ocean  and  land  are  2*83  :  i,  their  densi- 
ties being  inverse.  The  lunar  terrestrian  orbit  has  an  ex- 
centricity of  0*01679,  and  the  lunar  orbit  one  of  0*005504, 
or  3*05  to  I.    We  have — 
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and — 


2-83 

3'05      40 ' 

I          I 
40      24*16 

—  -,  as  before. 

59-56 

The  attraAion  of  the  earth  on  the  moon  varies  in  conse- 
quence of  this  excentricity,  according  to  observation,  from 
1-3364  to  1-3844  of  the  attraction  or  gravity  exercised  by 
the  earth  at  her  own  surface.  The  mean  being  1-3604,  we 
have — 

T  T 


3604       3604  X  59-56 

of  itself  (i-59*56  being  the  excentricity  of  the  terrestrian  lunar 
orbit,  and — 

the  twofold  terrestrian  excentricity)  equal  1-3546.  But  in 
"  On  some  Properties  of  the  Earth  **  I  have  shown,  in  more 
than  one  way,  that  the  ocean  is  the  1-3546  of  the  mass  of 
the  earth,  and  so  forth, — certainly  a  remarkable  string  of 
coincidences. 

The  distance  of  the  moon  from  the  earth  is  60*2965  radii, 
or  30*14  diameters  of  the  latter.  The  uncertainty  in  this 
distance  is  held  to  be — 

60*2965  radii  —  59*56  radii  —  0*7365 ; 

which  difference  is  the  1-81  of  the  former  and  the  1-80  of 
the  latter  figure,  the  mass  of  the  moon  being  z-8i  of  that  of 
the  earth.     The  difference, — 

III 


80       81       6480' 

is  equal  to  the  decrease  of  solar  attraction  through  the 
length  of  the  diameter  of  the  earth. 

The  surface  of  the  moon  is  to  that  of  the  earth  as  the 
sideral  month  to  the  year,  or  a  revolution  of  the  moon  round 
the  earth  to  one  round  the  sun.  The  density  of  the  moon 
is  therefore  ^2*83  of  that  of  the  earth. 
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M 
The  solar  attradlioDi  ^,i  at  the  surface  of  the  moon  is  so 

AM 

much  greater  than  the  terrestrian^  ji,  as  the  tidal  adtion  of 
the  mooHi  ^ri  &t  the  surface  of  the  earth,  is  greater  than 

the  tidal  action  of  the  sun,  ^. 

The  mean  inclination  of  the  lunar  orbit  on  the  ecliptic 
being  5*"  8'  47",  the  sinus  of  this  angle,  less  its  x-i2'o8  (by 
reaction)  is  i- 12*08  of  the  radius  (or  stands  to  it  in  the 
same  proportion  as  the  height  of  a  polar  zont  of  the  earth 
to  the  radius,  plus  &c.).  The  inclination  of  the  equator  of 
the  moon  or  her  orbit  is  i**  29',  of  which  the  sinus  is — 


40  ""  24*16       59-56 
of  the  radius. 

The  earth  turns  29*58  times  round  her  axis  during  a 
lunation,  and  the  moon  moves  round  the  earth  with  a 
velocity  which  is  the  i-29'58  of  the  common  velocity  of 
earth  and  moon  moving  round  the  sun.  The  difference  of 
the  greatest  and  least  distance  of  the  common  centre  of 
both,  or  of  the  centre  of  the  earth  from  the  sun,  is  1-29*78 
of  the  great  axis  of  their  orbit.  The  difference,  1-3526,  of 
these  fractions  is  the  square  of  the  excentricity,  1-59*56  of 
this  orbit,  and  the  excentricity  of  the  earth  in  the  equatorial 
and  polar  sense,  or  the  proportion  of  the  mass  of  the  ocean 
to  that  of  the  earth,  &c. 

The  moon,  as  offspring  of  the  earth,  corresponds  in  her 
nature  and  motions  to  those  causes  and  relations  which 
developed  the  polar  regions  and  the  whole  configuration  of 
the  earth. 

The  number  of  revolutions  of  the  earth  round  her  axis 
during  a  lunation  is  equal  to  the  number  of  years,  less  its 
1-81,  of  a  revolution  of  Saturn  round  the  sun  (see  *'  Deve- 
lopment of  the  Solar  System,"  Gedanken,  1857). 
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IV.    ON    THE    RECENT    PROGRESS    OF 

ELECTRICITY.* 

By  W.  Eraser,  M.R.C.S. 

N  apology  may  be  expe<Sled  for  my  bringing  before  you 
a  subjedl  not  stridlly  medical,  and  I  quite  admit  the 
validity  of  the  objeftion.  But,  although  Eleftricity 
has  never  been  so  far  professionally  recognised  as  to  have  a 
place  in  the .  Pharmacopoeia,  we  all  know  that  it  has  long 
been  employed,  both  as  a  diagnostic  and  a  therapeutic  agent, 
and  that  of  late  it  has  proved  to  be  a  valuable  method 
of  treatment  in  the  hands  of  several  eminent  London 
physicians. 

We  know,  too,  that  in  the  present  period  of  popular 
eledtric  excitement,  it  is  beginning  to  take  a  prominent  place 
in  the  iield  of  quackery,  with  plausible  and  high-sounding 
pretensions,  and  in  such  a  way  as  will  probably  prove  an 
obstacle  to  its  employment  in  legitimate  medicine.  I  do  not 
think,  however,  that  legitimate  medicine  will  suffer  much 
by  the  loss,  for,  whatsoever  may  be  the  influence  that  Elec- 
tricity has  on  the  functions  of  the  human  body — and  it  is 
undoubtedly  great, — this  influence  or  these  influences  can 
best  be  brought  into  adtion  through  the  judicious  use  of  the 
old  and  ordinary  means,  whether  pharmaceutic  or  psycho- 
logic, which  the  profession  has  long  been  accustomed  to 
employ. 

I  do  not,  therefore,  intend  to  treat  the  subjedl  specially  in 
its  medical  aspedl,  and  shall,  without  further  apology,  bring 
it  before  you  in  the  way  that  has  happened  to  approve  itself 
to  me.  You  will  not,  I  hope,  take  offence,  if  I  ask  you, 
during  the  reading  of  the  Paper,  to  fancy  yourselves  in  the 
position  of  a  group  of  children,  or  of  unsophisticated  natives 
of  the  East,  listening  to  one  of  their  own  story-tellers  while 
he  tries  to  please  them  for  an  hour,  and  to  convey  to  them 
some  pra<5lical  and  useful  instruction  by  the  scenes  and 
sketches  he  places  before  their  imagination. 

When  the  Allwise,  Omnipotent,  and  Eternal  created  and 
organised  this  world,  He  placed  in  it  certain  Genii,  immortal 
but  soulless  spirits, — His  slaves,  or  ministers,  as  they  might 
be  called,  to  carry  out  His  will  in  its  government,  and  in 

*  Read  at  the  Medico- Chirurgical  Society  of  Aberdeen,  July  5, 1883. 
VOL.  v.  (THIRD  SERIES).  2  H 
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the  purposes  He  had  in  view  in  its  creation.  One  of  the 
most  powerful  of  these — the  Geni  of  the  (secret)  fire, 
Eleftron — is  invisible  to  the  human  eye,  and  unrecognisable 
by  the  ordinary  human  senses,  except  upon  rare  occasions, 
or  when  subjected  to  the  spell  of  a  skilled  magician. 

It  is  difficult  to  give  the  correct  portraiture  and  dimensions 
of  this  great  spirit,  but  it  may  be  said  that,  while  his  head 
reaches  far  above  the  clouds,  and  his  feet  go  down  into  the 
bowels  of  the  earth,  and  traverse  them  more  freely  than  a 
bird  can  fly  through  the  air,  he  can  also  enter  into  the 
smallest  and  invisible  cell  that  forms  part  of  the  material  of 
the  globe.  In  truth,  he  performs  an  important  part  in 
almost  all  the  operations  g9ing  on  in  the  world,  whether 
great  or  small,  but  so  quietly' and  gently  does  he  work,  that 
his  presence  is  never  known  or  suspedted,  except  on  the 
occurrence  of  something  calculated  to  rouse  him  to  anger  or 
opposition. 

The  power  and  immensity  of  this  Geni  may  be  in  some 
degree  comprehended  when  it  is  stated  that  the  tremendous 
roar  of  his  voice,  the  dazzling  brightness  of  the  flash  of  his 
eye,  the  inconceivable  rapidity  of  his  movements,  and  the 
irresistible  force  of  his  strength,  are  such  that  in  respedt  to 
them  there  is  no  terrestrial  being  that  can  for  a  moment  be 
compared  with  him.  When  careering  with  his  full  force,  if 
any  obstacle  should  interrupt  his  progress  or  tend  to  circum- 
scribe his  liberty,  he  will  in  a  moment  burst  the  strongest 
barriers  in  his  way,  shattering  and  destroying  them  by 
streams  of  fire,  which  he  launches  forth,  accompanied  with 
such  appalling  and  tremendous  bellowings  as  seem  to  make 
the  earth  to  tremble.  Such  beh.aviour  (comportment)  on  his 
part  naturally  inspires  mankind  with  terror  and  awe,  and  it 
has  had  the  effedt,  in  past  times,  of  deterring  them  from 
cultivating  his  acquaintance  or  friendship.  Indeed,  until 
very  recent  times,  they  looked  upon  him  more  in  the  light 
of  God's  minister  of  punishment  and  destruction  than  as  the 
friendly  and  beneficent,  though  powerful,  being  they  are 
now  beginning  to  discover  him  to  be. 

A  wise  man  of  America,  named  Benjamin,  who,  more  than' 
a  hundred  years  ago,  was  among  the  first  who  had  the  courage, 
sagacity,  and  tadt  to  enter  into  close  and  friendly  relations 
with  him,  by  a  careful  study  of  his  charafter  and  habits, 
succeeded  in  making  an  arrangement  by  which,  in  considera- 
tion of  an  easy  and  free  passage  being  provided  for  him  to 
his  favourite  resting  place  under  the  ground,  he  gave  promise 
for  the  future  to  refrain  from  an  old  and  destruftive  pra<Slice 
he  had  been  in  the  habit  of  indulging  in, — that  of  toppling 
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over  and  destroying  towers,  chimneys,  and  other  lofty 
buildings  that  chanced  to  attradl  his  notice.  And  the  fadl 
of  his  having  honourably  kept  this  promise  has  led  to  a 
further  study  of  his  powers  and  peculiarities,  and  to  the 
cultivation  of  more  friendly  relations  with  him  than  had 
been  done  before. 

He  is  constantly  hovering  and  brooding  over  the  earth, 
mantling  and  pillowing  himself  in  the  clouds,  sometimes 
marshalling  them  in  hostile  array,  and  furnishing  them  with 
artillery  against  each  other ;  travelling  with  them  in  their 
movements,  and  descending  with  them  in  the  form  of  rain 
to  refresh  and  fruAify  the  ground  ;  ascending,  also,  as  well 
as  decending,  by  secret  and  imperceptible  movements,  in  the 
performance  of  the  innumerable  services  which  God  has 
ordained  him  to  perform.  Though  such  is  the  usual  and 
gentle  manner  of  his  transition  between  earth  and  sky,  yet 
it  sometimes  happens,  when  he  finds  himself  unduly  confined 
on  the  one  side,  that  he  will  make  a  sudden  and  irresistible 
bound  to  the  other,  overturning,  blasting,  and  destroying 
whatever  stands  in  his  way,  and  emitting  a  roar  of  thunder, 
surpassing  in  awe-inspiring  grandeur  the  cries  of  all  the  wild 
beasts  of  the  forest  blended  together. 

By  following  in  the  wake  of  the  American  savant,  eledlri- 
cians  have  succeeded  in  greatly  mitigating — in  many 
instances,  in  entirely  averting — the  calamitous  effedls  of  such 
occurrences.  Knowing  the  partiality  he  has  for  certain  of 
the  family  of  the  metals,  and  the  willingness  with  which  he 
will  accept  of  their  guidance  and  means  of  transport,  they 
have  construdled  roads  (literally  rods)  of  iron  or  copper 
between  the  earth  and  the  highest  points  of  the  chimneys 
and  lofty  buildings  that  were  wont  to  be  injured  by  him. 
These  rods  are  pointed,  and  often  trifurcate,  at  the  upper 
extremity,  so  that  the  Geni  is  more  easily  arrested  and 
attrafted  by  them  ;  and  when  induced  to  enter,  he  is 
gradually  but  quickly  led  down  to  the  earth  till  all  danger 
of  a  sudden  outburst  is  past. 

For  many  ages  mankind  were  almost  unaware  of  the 
presence  among  them  of  this  powerful  spirit,  nor  did  they 
know  that  he  was  unceasingly  employed  in  their  service ; 
and  much  less  were  they  able  to  summon  him  at  will  to 
appear  visibly  and  tangibly,  and  to  exhibit  to  them  some  of 
his  wonderful  powers.  When  at  last  they  did  succeed  in 
this,  the  utmost  wonder  and  interest  were  excited  by  the 
display,  although  the  form  it  took  was  what  might  at  present 
be  looked  upon  as  mere  childish  tricks  compared  with  the 
stupendous  and  beneficent  powers  of  which  he  is  now  proved 
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to  be  possessed.  His  favourite  resting  place  of  retirement 
is,  as  I  have  said,  deep  in  the  interior  of  the  world,  from 
which,  however,  he  is  continually  emerging,  and  gliding  to 
and  fro  through  the  earth  and  the  air,  doin^  an  infinite 
variety  of  useful  and  beneficent  work ;  after  accomplishing 
which  he,  by  the  law  of  his  existence,  quietly  retires  to  his 
place  of  concealment.  But  if  anything  should  stand  in  his 
way  or  resist  his  passage,  woe  be  to  that  person  or  thing. 
Personal  injury,  or  even  destrudlion  or  death,  is  sure  to  be 
the  result. 

Notwithstanding  the  amount  of  work  he  is  known  to 
perform.  Electron  is  also  fond  of  dancing,  and  his  favourite 
place  for  enjoying  this  pastime  is  in  the  neighbourhood  of 
and  around  the  poles  of  the  earth.  There,  in  a  bright  frosty 
evening,  mortals  may  often  get  glimpses  of  his  holiday 
garments  corruscating  in  all  the  beautiful  hues  of  the  rain- 
bow, mysteriously  vanishing  and  re-appearing  as  he  disports 
himself  in  the  fantastic  evolutions  of  his  mystic  dance. 

He  exerts  a  mysterious  but  powerful  influence  on  the 
sensations  of  living  creatures.  The  behaviour  of  many  of 
the  lower  animals  gives  well-understood  indications  and 
warnings  of  changes  of  weather  to  be  expefted  from  his 
approach.  In  the  human  body  he  can,  by  his  presence, 
induce  either  the  most  pleasurable  and  salubrious  feelings, 
or  sensations  of  the  most  disagreeable  and  unbearable  nature. 

There  were  various  ways  in  which  the  Magi  at  first  suc- 
ceeded in  conjuring  this  potent  spirit  and  making  him  give 
indications  of  his  presence.  Sometimes  this  was  done  by 
making  a  grateful  and  rapid  fri(5tion  with  a  metallic  or  other 
substance  of  which  he  is  known  to  be  fond,  through  the 
medium  of  a  suitable  receptacle  placed  in  communication, 
or  en  rapport^  with  the  earth  where  he  resides.  The  result 
is  that  he  comes  gradually  into  the  vessel  (or  trap),  and 
indicates  his  presence  by  a  crackling  noise  and  the  emission 
of  sparks,  just  as  is  done  when  the  back  of  a  cat  is  treated 
in  a  similar  manner.  At  other  times  he  was  tempted  by  a 
dish  of  metals  stewed  in  an  acid,  for  which  he  has  a  pre- 
dileAion. 

But  now,  by  God's  permission,  the  power  has  been  given 
to  the  wise  men  of  various  countries,  more  especially  those 
of  Britain,  France,  Germany,  Italy,  Russia,  and  America, 
to  secure,  bind,  and  imprison  him  in  a  leaden  vessel  or 
casket,  and  to  seal  it  with  the  seal  of  Solomon  the  Wise,  so 
that  he  can  be  kept  there  as  the  submissive  slave  of  his 
captor,  carried  to  a  distance,  and  when  released,  forced  to 
perform  whatever  work  may  be  appointed  him  to  do.    In 


1883.]  Recent  Progress  of  Eleciricity  46Z 

this  way  he  can,  under  proper  superintendence,  be  made  to 
perform  the  work  of  a  domestic  slave  or  servant,  in  sewing, 
washing,  &c.,  and  even  in  lying  on  the  watch  and  sounding 
an  alarm  in  the  event  of  robbery  or  fire.  He  can  also  be 
made  use  of  as  the  motive  power  of  vehicles  and  machinery  of 
all  kinds.  In  short  he  can  be  made  to  perform  any  kind  of 
mechanical  labour  which  does  not  require  the  dire<5l  exertion 
of  mind  and  intelligence — gifts  which  God  has  bestowed  on 
man  alone. 

The  motions  which  God  has  given  to  the  great  oblate 

globe  of  the  earth  must,  we  should  expeft,  cause  relative 

motions  on  the  part  of  such  a  mobile  and  ethereal  substance 

(if  substance  it  can  be  called)  as  that  of  this  great  Geni. 

We  do  not  know  the  natural  laws   by  which  spirits  are 

governed,  but,  speculating  on  their  analogy  to  those  which 

apply  to  the  rarest  of  fluids  and  gases  that  we  are  acquainted 

with,  we  may  to  some  extent  be  assisted  to  understand  how 

much  a  spirit  would  comport  itself  in  the  world,  though  even 

the  laws  of  acoustics  or  of  hydrodynamics  cannot  properly 

be  considered  as  applicable  to  so  immaterial  and  imponder* 

able  a  spirit  as  Eleftron.     The  natural  effedl  produced  on 

these  fluids  by  the  rotation  of  the  earth  would  be  centrifugal 

at  the  meridional  circumference,  and  centripetal  at  the  poles. 

In  the  case  of  the  eledtric  spirit  (supposing,  as  some  think, 

that  it  has  the  slightest  amount  of  gravity),  the  rotary  motion 

of  the  earth  would,  at  both  ends  of  its  axis,  tend  to  draw  it 

into  the  interior,  which  it  would  penetrate  and  traverse  as 

easily  as  if  it  were  a  hollow  sphere ;  and,  the  motion  of  the 

globe  being  greatest  at   its   equatorial  circumference,  the 

spirit  would  find  his  way  there,  and  would  (thence)  issue 

forth  refreshed  and  invigorated  by  his  passage  through  the 

central  fire  of  the  earth,  imparting  warmth  and  fertility  to 

the  tropical  regions,  though  often  giving  indications  of  his 

superabundant  presence  by  frolicsome  outbursts,  which  are 

sometimes  attended  with  disastrous   consequences.      And 

thence  he  would   become  diffused  through  and    over  the 

atmosphere,  and  so  would  find  his  way  back  to  the  Poles, 

there  to  be  again  absorbed,  and  to  enter  again  on  what  may 

be  Called  his  normal  circuit  of  the  earth.     Thus  the  earth 

sustains  the -part  of  a  vast  storehouse,  continually  receiving 

detachments  from  this  spirit  of  the  universe  by  its  great 

polar  and  other  entrances,  and    continually  giving    forth 

supplies  by  even  more  numberless  exits. 

Though  one  of  the  principal  agents  in  carrying  out  the 
laws  by  which  God  governs  the  world,  Eledlron  is  himself  >. 
subject  only  to  such  laws  as  are  adapted  for  his  constitution 
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and  the  purposes  for  which  he  was  created.  Though  the  chief 
fa<5lor  in  all  the  attraftive  forces,  from  gravitation  itself  down 
to  the  minutest  molecular  or  chemical  attraction,  he  is  him- 
self in  a  great  measure  superior  to  and  unaffected  by  any 
such  compulsion.  The  daily  rotation  of  the  earth — at  the 
rate  of  17  miles  per  minute  at  the  equator — will  not  carry 
him  along  with  it.  Being,  like  other  spirits,  destitute,  or 
all  but  destitute,  of  gravity,  he  is  not  involved  in  or  carried 
away  by  the  motions  of  the  earth,  except  in  so  far  as  he  is 
functionally  attached  to  it,  and  to  that  amount  he  must 
necessarily  accompany  it.  But  yet  he  has  movements 
through  the  world  of  many  kinds,  in  accordance  with  laws, 
some  of  which  are  known  and  others  are  still  undiscovered. 
This  powerful  and  ubiquitous  Geni  has  close  relations 
with  all  animate  and  inanimate  things  in  the  world.  Be- 
tween him  and  some  of  them  there  is  a  much  greater  attach- 
ment than  with  others,  as,  for  instance,  in  the  case  of  the 
metal  iron,  that  greatest  friend  and  servant  of  man  of  all 
the  metallic  race. 

The  farther  our  researches  and  observations  have  yet  been 
carried  (in  this  direction),  the  more  they  tend  to  confirm  the 
belief,  inspired  also  by  the  study  of  other  branches  of 
natural  science,  that  the  Almighty  wisdom  and  power  operate 
by  means  at  once  the  most  uniform  and  simple  in  their 
individual  and  atomic  manifestations,  and  unspeakably 
efficient,  grand,  and  beautiful  in  their  combined  and  pre- 
destinated outcome.  The  universe  consists  of  an  infinite 
number  of  globes  or  spheres  in  constant,  regular,  and  multi- 
plex motion,  and  having  certain  sympathetic  influences  and 
relations  with  each  other  through  means  of  a  property  called 
gravitation. 

The  ultimate  or  minutest  conceivable  division  of  matter, 
as  well  as  the  careful  study  of  its  properties,  lead  to  the 
same  conclusion  as  to  its  constitution,  namely,  that  its  atoms 
or  ultimate  components  are  also  spheres,  either  in  motion  or 
capable  of  being,  put  in  motion,  and  having  opposite  poles, 
and  attractive  powers  for  other  atoms,  whether  of  the  same 
or  of  different  species.  But,  instead  of  being  called  gravita- 
tion, the  attraAive  force  of  these  atoms  is  known  as  chemical 
aftion,  though  it  is  believed  by  savants  to  be  the  effeft  of 
some  special  properties  conferred  upon  them  by  Eledlron. 
And  it  is — beyond  all  his  other  qualities — by  his  power  of 
imparting  and  governing  these  molecular  attractive  forces, 
that  such  all-important  results  are  produced  throughout  the 
world  as  prove  the  Geni,  Electron,  to  be  the  most  powerful 
and  omnipresent  of  God's  ministers  on  earth.    When  the 
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particles  of  di£ferent  kinds  of  matter  are  free  to  mingle  with 
each  other,  which,  by  means  of  heat,  air,  water,  and  other 
media,  they  can  be  made  to  do,  he  can  make  them  change 
their  arrangements,  and  subjedl  them  to  such  magical  trans- 
formations as  to  become  entirely  new  substances  with 
appearance  and  qualities  essentially  different  from  their 
previous  condition.  That  he  is  the  immediate  agent  effecting 
this  may  be  fairly  inferred  from  the  analogous  work  he  is 
known  to  do  on  a  larger  and  visible  scale,  as  well  as  on 
other  reliable  scientific  grounds. 

We  can  easily  see  the  results  and  accompaniments  of  this 
great  spirit's  working,  in  many  of  the  phenomena  of  the 
world,  but  no  man  has  ever  yet  seen  him  actually  at  work,  or 
discovered  his  precise  modus  operandi.  When  God  made 
himself  known  to  Elijah,  it  was  not  in  the  tempest,  the 
earthquake,  or  the  fire,  but  in  the  still  small  voice  in  the 
desert.  And  so  it  is  that  the  silent  and  secluded  chamber 
of  the  scientist  is  also  the  most  congenial  and  favoured  place 
for  contemplating  the  working  of  his  great  minister  on  the 
earth.  By  long-continued  transformations  of  the  kind 
described,  he  has  changed,  and  is  still  changing,  the  aspedt 
and  condition  of  the  surface  of  the  world.  And  it  is  by  a 
knowledge  of  these  powers,  and  the  wisdom  to  take 
advantage  of  them,  that  most  important  results,  both  to  the 
initiated  scientists  and  to  the  world  in  general,  can  be  ob- 
tained. Out  of  three  or  four  elementary  substances,  for 
instance,  he  can,  under  propitious  circumstances,  form  avast 
number  of  things  of  very  diverse  qualities,  adapted  to  enrich, 
sustain,  and  beautify  the  world  and  its  inhabitants.  Like  a 
skilful  general  or  a  clever  master  of  ceremonies,  he  can 
place  his  subjedls  (small  and  invisible  to  us  as  they  are),  in 
all  manner  of  composite  groups,  and  in  every  variety  of 
arrangement  ;  and  by  his  signal  of  command  can  make 
innumerable  hosts  of  them  embrace  and  coalesce  so  as  to 
constitute  new  masses  possessed  of  a  character  and  qualities 
very  different  from  those  they  had  before,  as  well  as  from 
those  of  other  groups  composed  of  the  same  elements. 

Individuals  previously  harmless  or  benign  he  will  some- 
times combine  together  so  as  to  form  a  band  of  poisonous 
murderers.  Awkward  and  spiritless  dolts  he  can  associate, 
pair,  and  arrange  together  in  such  a  way  as  to  develop  in 
them  high-spirited  and  estimable  qualities.  By  selefting, 
drilling,  and  arranging  a  parcel  of  the  most  worthless  and 
unattradlive  of  things,  he  can  turn  out  some  of  the  most 
beautiful,  useful,  and  valuable  combinations  that  have  in 
these  times  enriched  the  world.    But  besides  the  changes  in 
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regard  to  qualities  easily  recognised  by  our  senses,  such  as 
colour,  taste,  and  smell,  there  are  many  other  and  more 
subtle  changes  which  he  eifedls  that  are  not  so  readily  ap- 
preciated by  us. 

The  true  rationale  of  these  changes  is,  I  suspedl,  almost 
entirely  beyond  our  comprehension.  With  regard  to  colour, 
knowing  as  we  do  that  £Ie<5%ron,  if  not  identical  with  light, 
is  even  superior  to  and  inclusive  of  it,  and  of  course  com* 
prebends  in  his  essence  all  the  elementary  colours  of  which 
white  light  is  composed,  we  may  more  readily  understand 
the  powers  he  has  in  this  department.  It  is  quite  conceiv- 
able that  the  ultimate  atoms  and  the  molecules  of  matter 
may  have  special  affinities  for  certain  of  these  colour-ele- 
ments, as  we  know  they  have  for  the  other  spe<5%roscopic 
elements  of  light,  and  that  they  will,  in  consequence,  refledt 
some,  but  absorb  or  neutralise  others,  appearing  in  that 
colour  which  they  reflect,  and  showing  black  if  they  absorb 
all,  but  white  if  they  refle<5l  them  all. 

So  subtle  and  all-embracing  is  the  essence  of  this  great 
spirit  that  there  is  no  part  of  the  world,  and  of  whatsoever 
it  contains,  that  is  not  more  or  less  imbued  with  it.  But 
though  embracing  all  things,  he  shows  a  decided  preference 
for  some  above  others,  and  this  in  so  manifest  a  waj'  that 
the  Magi  who  are  devoted  to  his  service  have  had  no  diffi- 
culty in  making  out  a  catalogue  of  things  in  the  order  of  his 
prediledlion  for  them.  Among  those  for  which  he  shows  the 
highest  favour  and  attachment  are  the  great  family  of  the 
metals,  and  it  is  chiefly  through  their  means  that  mankind 
have  been  enabled  to  become  acquainted  with  his  character 
and  qualities,  and  with  at  least  some  of  the  laws  by  which 
he  is  governed  in  the  work  which  God  has  ordained  him  to 
do.  By  their  means  it  is,  too,  that  his  extraordinary  powers 
and  qualities  are  being  more  and  more  applied  to  the  dire<5l 
service  and  benefit  of  mankind.  While  an  iron  railway  will 
convey  its  human  travellers  at  the  rate  of  a  mile  per  minute, 
one  at  a  fraction  of  its  price  can  convey  this  Geni  many 
thousands  of  miles  in  the  same  space  of  time. 

By  operating  through  means  of  the  different  degrees  of 
mutual  aifedlion  between  these  atoms  and  their  chief,  and 
for  each  other,  he  can  bring  about  a  sharp  and  speedy  con- 
fli<5%  among  them,  leading  to  their  separation  and  re-arrange- 
ment, so  as  to  form  entirely  new  groups,  with  charadlers 
and  powers  very  different  from  those  belonging  to  the  pre- 
vious groups,  or  to  the  individuals  composing  them. 

When  Eledlron  is  made  closely  to  embrace  and  to  pass 
repeatedly  round  a  portion  of  his  favourite  metal;  it  becomes 
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magnetic, — that  is  to  say,  so  imbued  with  his  spirit  as  to 
have  the  power  of  attradling  to  itself,  and  holding  firmly, 
portions  of  the  same  metal  equal  or  even  greater  in  weight 
than  itself.  A  variety,  too,  of  this  metal,  named  loadstone, 
is  to  be  found  in  various  parts  of  the  world,  which  has  the 
same  quality,  with  the  addition  of  being  able — by  close  con- 
tadt  and  repeated  embraces — to  communicate  it  permanently 
to  other  members  of  the  ferric  family.  And  in  connedlion 
with  these  latter  an  important  passage  in  the  history  of 
Eledlron  has  now  to  be  mentioned. 

These  magnets,  as  they  are  called,  have  a  tendency  to 
arrange  themselves,  and  when  allowed  perfedl  freedom  of 
motion  do  arrange  themselves,  in  a  line  parallel,  or  almost 
parallel,  to  the  axis  of  the  earth,  one  of  their  ends  or  poles 
always  pointing  to  the  northern  and  the  other  to  the  southern 
pole  of  the  earth, — a  wonderful  property  which  is  taken  ad- 
vantage of  (and  has  been  for  many  centuries)  in  the  form  of 
the  mariner's  compass,  for  the  safe  guidance  of  ships  across 
the  pathless  ocean.  But  less  than  one  century  ago  a 
Danish  savant,  named  Oersted,  discovered  another  singular 
peculiarity  of  these  magnetic  imps,  namely,  that  the  instant 
they  find  themselves  in  the  immediate  presence  of  Eleftron 
they  make  a  reverential  sign  of  obeisance  to  him,  which  he 
doubtless  (in  some  way  to  us  invisible)  acknowledges.  If 
he  approach  them  in  front  they  turn  to  him  by  a  movement 
to  the  right ;  if  he  approach  them  from  behind  they  face 
round  to  him  by  the  left,  always  retaining  their  position 
across  or  at  right  angles  to  his  path,  during  the  presence  of 
their  great  chief. 

Little  did  Oersted  foresee  the  important  uses  afterwards 
to  be  made  of  the  little  odd  peculiarity  he  had  discovered ; 
but  succeeding  wise  men  who  have  given  themselves  to  the 
service  of  Eleftron,  by  taking  advantage  of  this  devoted 
attachment  of  these  small  magnets,  have  devised  a  way  by 
which  persons  living  at  the  greatest  distance  from  each  other 
can  hold  almost  immediate  correspondence.  And  thi^  is  the 
way  in  which  this  God-like  achievement  can  be  accom- 
plished : — A  copper  or  iron  wire  is  laid  either  above  or  under 
the  ground,  or  along  the  bottom  of  the  sea,  of  any  length 
from  a  few  yards  to  thousands  of  miles,  and  the  Geni,  being 
exorcised  secundum  artem  from  his  place  of  concealment,  can 
be  sent  by  qualified  assistants  or  operators  along  this  friendly 
path  to  the  place  intended,  where  he  is  made  to  pass  across 
one  or  more  of  the  magnetic  imps,  who  instantly  give  him 
the  quasi-military  salute  just  described.  These  transmis- 
sions and  salutes  can  be  repeated  so  rapidly,  and  timed  and 
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grouped  together  in  such  a  way,  that  a  code  of  signals  can 
be  formed  by  them  that  shall  be  equivalent  to  ordinary  lan- 
guage and  be  easily  transferred  into  it  by  those  in  charge, 
at  either  end  of  the  wire  of  communication,  and  so  rapidly 
can  he  do  his  work  that  three  or  four  clocks  at  either  end 
can  be  giving  and  receiving  messages  at  the  same  instant  of 
time.  Eleftron  can  even  write  out  messages  as  fast  as  they 
are  sent,  when  he  is  supplied  with  necessary  materials  and 
suitable  apparatus  for  the  purpose. 

But  what  is  still  more  wonderful  and  demonstrative  of  the 
power  and  wisdom  of  the  Master  whom  he  serves,  this  Geni 
can  send  his  voice,  in  an  audible  and  intelligible  form,  to  a 
distance  of  hundreds — or  even  thousands — of  miles.  And 
this  is  the  way  in  which  this  lately  discovered  power  of  his 
can  be  applied  to  the  service  of  mankind.  An  imp  belonging 
to  the  ferric,  or  some  of  the  other  tribes  for  which  Eledlron 
has  a  partiality,  is  selected,  of  a  thin,  delicate,  and  highly 
sensitive  structure,  and  is  placed  in  a  position  where  the 
Geni  can  have  free  access  and  contadt  with  him.  A  person 
wishing  to  speak  with  a  friend  in  a  distant  part  of  the  world 
has  only  to  address  his  words  at  a  short  distance  to  this 
imp,  whose  sensitive  body  is  immediately  made  to  vibrate  in 
harmony  with  the  sound-waves  of  his  v6ice.  These  delicate 
and  invisible  vibrations  are  recognised  and  received  by  the 
Geni  where  he  lies  enveloping  the  atoms  of  the  imp,  and  are 
by  him  carried  to  the  other  end  of  the  line  of  transit,  where 
they  are  repeated  by  him  in  the  body  of  another  imp  simi- 
larly placed  in  regard  to  the  condudting  medium,  with  the 
result  of  causing  corresponding  vibrations  of  the  air,  so  as 
to  reproduce  sounds  and  words  exadlly  corresponding  to  those 
emitted  by  the  speaker  at  the  distant  station,  so  that  his 
listening  friend  can  hear  them  instamtly,  and  exadtly  as  they 
were  pronounced. 

Intelligence  so  transmitted,  by  either  of  these  methods, 
can  be  quickly  communicated  by  messenger  to  the  person 
for  whom  it  is  intended,  or  to  the  public  by  means  of  the 
newspaper  and  the  post ;  and  thus  the  spirit  Eledtron  may 
be  said  to  supply  the  part  of  a  nervous  system  to  the  world, 
keeping  all  its  parts  in  immediate  sympathy  with  each  other, 
and  enabling  them  to  a<5l  in  harmony  for  the  general 
advantage. 

The  sensitive  and  delicate  perceptions  and  touch  of  women 
are  found  to  be  peculiarly  adapted  for  these  manipulations  ; 
and  it  must  be  gratifying  to  the  advocates  of  women's  rights 
to  find  that  a  new  field  has  thus  been  opened  up  for  their 
employment  which  is  at  once  scientific,  congenial,  and  re- 
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munerative.  In  one  room  alone  at  the  London  Post-Office 
there  are  a  thousand  female  clerks,  whose  adlive  brains  and 
fingers  are  constantly  at  work ;  and  from  this  instance  we 
may  judge  of  the  vast  army  of  women  employed  in  the 
service  of  Eleftron  throughout  the  world. 

The  movements  of  a  spirit  such  as  Eledtron  are  essen- 
tially of  a  different  nature  from  those  of  material  things 
which  are  adled  upon  by  the  laws  of  gravitation,  and  of  other 
forces  which  are  readily  recognised  by  our  senses,  and  which 
can  be  intelligibly  comprehended,  measured,  and  pra(5tical]y 
formulated.  Spirits,  being  destitute  of  weight,  cannot,  un- 
less in  a  slight  and  indiredl  way,  be  influenced  by  gravitation. 
Their  inconceivably  rapid  motion  is  entirely  unlike  that  of 
gravitation,  being  more  of  the  nature  of  mental  emotion,  or 
of  vibration,  than  of  a  bodily  change  of  place.  The  eleftric 
spirit,  in  so  far  as  it  enters  into  the  constitution  of  material 
things,  and  fundlionally  permeates  or  envelopes  them,  will 
accompany  the  world  in  all  its  movements ;  but  in  other 
respefts  it  will  not  accompany  it,  or  participate  either  in  its 
rotation  or  its  orbital  motion. 

It  will  thus  be  understood  that  the  Earth  in  its  diurnal 
motion  brushes  through  and  athwart  the  portion  of  this  spirit 
that  lies  nearest  to  it  at  the  rate  of  17  miles  per  minute  at 
the  Equator,  and  at  a  gradually  diminishing  rate  towards 
the  Poles.  Or,  it  comes  to  the  same  thing  to  say  that  the 
Geni  traverses  the  surface  of  the  Earth  at  this  rate  along 
the  parallels  of  latitude  from  west  to  east.  One  result  of 
this  is  that  the  whole  army  of  magnetic  imps  throughout  the 
world,  that  have  from  their  size  and  constitution  the  requi- 
site freedom  of  movement,  must  continually  assume  the 
redlangular  or  military  position  towards  their  great  chief. 
In  other  words,  they  will  point  in  the  direftion  of  the  ter- 
restrial poles, — a  permanent  and  invaluable  phenomenon, 
which,  in  the  guise  of  the  mariner's  compass,  constitutes 
one  of  the  greatest  blessings  to  mankind. 

As  a  curious  presumptive  corroboration  of  the  truth  of 
this  idea,  a  well-known  experiment  may  be  called  to  remem- 
brance : — If  a  rod  of  soft  iron  be  suspended  at  right  angles 
to  the  eleftric  or  magnetic  current, — that  is  to  say,  nearly 
north  and  south,  with  a  considerable  dip  to  the  north, — and 
smartly  struck  several  times,  so  as  to  put  its  particles  into  a 
state  of  vibration,  these  particles  will  assume  the  deferential 
or  military  attitude,  and  retain  it  permanently,  along  with  the 
magnetic  power  which  it  confers,  thus  converting  the  rod 
into  a  magnet. 

This  powerful  Geni  does  not  disdain  to  adl  the  part  of  a 
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most  useful  and  obedient  servant  or  slave.  Without  his 
spontaneous  assistance  as  the  fermentative  agent,  the  pro- 
cesses of  baking  and  brewing  could  not  be  successfully 
carried  on  ;  and  by  a  little  skilful  management  he  can  be  made 
to  work  sewing  and  other  domestic  machines,  to  ring  bells  of 
warning  at  any  distance  that  may  be  required, — to  transmit 
messages  to  any  distance  with  accuracy,  and  with  a  prompti- 
tude that  no  human  messenger  could  equal, — to  a<5l  the 
part  of  a  watchman,  and  give  instant  warning  of  the  approach 
of  burglars  or  thieves ;  he  can  give  warning  of  the  escape 
and  anticipate  the  movements  of  criminals,  so  as  to  lead  to 
their  apprehension,  and  thus  prove  himself  a  powerful  aid 
to  law  and  to  good  government.  He  will  even  deleft  the 
first  outbreak  of  fire,  and  give  timely  warning  of  it.  He 
transmits  true  time,  and  keeps  our  clocks  in  harmony  in  all 
parts  of  the  kingdom.  He  gilds  and  plates  our  spoons  and 
metallic  goods  ;  he  reproduces  our  medals  and  works  of  art 
in  metal,  including  the  most  valuable  artistic  engraving 
plates.  He  can,  at  a  safe  distance,  detonate  the  charges 
used  in  quarrying  and  mining,  and  can  explode  submarine 
torpedoes  and  other  explosive  contrivances,  whether  used  for 
warlike  or  peaceful  purposes. 

These  are  only  a  few  of  the  numberless  benefits  for  which 
we  are  indebted  to  Eleftron.  But  there  is  one  department, 
of  public  and  domestic  importance,  where  his  semces  are 
available,  and  where  they  are  destined — probably  at  no  dis- 
tant date — to  contribute  in  a  high  degree  to  the  welfare  and 
the  happiness  of  the  world.  He  can  be  made  to  assume 
the  charafter  of  an  angel  of  light,  or,  as  some  might  prefer 
to  say,  of  the  demon  Lucifer.  But  in  whichever  of  these 
aspedls  you  may  choose  to  regard  him,  it  is  quite  true  that 
he  can  be  made  to  give  out  light  in  almost  any  amount,  and 
of  a  beauty  and  quality,  and  freedom  from  noxious  effluvia, 
surpassing  any  artificial  light  that  has  yet  been  attained. 

There  are  various  ways  in  which  the  Magi  and  their 
operative  assistants  have  been  able  to  effedt  this  transform- 
ation, but  the  usual  and  the  most  efficient  is  by  making  use 
of  the  intervention  of  another  Geni  whom  scientists  have 
much  more  completely  under  their  command.  This  spirit, 
though  belonging  to  a  much  lower  order  of  created  beings, 
has  within  the  last  hundred  years  been  found  to  possess 
capacities — and  has  had  them  pracStically  employed — for  the 
promotion  of  the  power,  civilisation,  and  happiness  of  man- 
kind, to  an  extent  that  is  apt  to  deceive  the  ignorant  into  a 
belief  that  he  is  equal,  if  not  superior,  to  Eledlron  himself. 
He  may  be  described  as  a  hybrid,  generated  by  the  impreg- 


1883.1  Recent  Progress  of  Electricity.  469 

nation  of  water  by  EleAron,  and  is  invisible  like  his  father, 
but,  like  other  beings  of  terrestrial  or  semi-terrestrial  origin, 
is  short-lived,  and  continually  tending  to  return  to  the  form 
and  substance  of  his  mother.  He  is  the  most  extensively 
known  and  powerful  of  a  large  tribe  of  similar  spirits,  the 
result  of  the  intrigues  of  Eledlron  with  nymphs  of  terrestrial 
lineage,  and  he  derives  his  energy  and  strength  from  his 
father,  and  his  pliancy  and  instability  from  his  mother. 

Vaporin,  as  he  may  be  designated,  can,  by  the  connivance 
of  men,  be  generated  within  strong,  iron,  closed  vessels; 
and  by  the  continual  and  powerful  efforts  which  he  makes 
to  escape,  and  through  means  of  the  strength  he  puts  forth 
while  making  his  escape,  he  can  be  made  to  do  almost  any 
amount  of  mechanical  work  through  the  intervention  of 
ingenious  and  appropriate  appliances.  Well,  this  Vaporin 
Geni  can  be  made  to  rouse  the  nobler  spirit  of  his  father 
into  violent  excitement  by  driving  to  and  fro  across  his  path 
a  number  of  eledlro- magnets  at  the  rate  of  two  or  three 
hundred  times  in  a  minute,  and  thus  compelling  him,  in  ac- 
cordance with  a  law  which  is  binding  upon  him,  continually 
to  come  into  the  path  most  accessible,  and  respond  to  the 
salaams  made  to  him  by  the  eleftro-magnets.  In  this  path- 
way there  is,  too,  placed  a  break  or  interruption  to  his 
progress,  in  the  form  of  some  material  to  which  he  has  an 
antipathy,  or  at  all  events  does  not  take  very  kindly  to,  and 
at  the  point  of  crossing  this  unpleasant  obstru(5lion  he 
flashes  forth  such  a  glare  and  blaze  of  light  as  can  be  ex- 
ceeded only  by  that  of  the  sun  himself.  In  this  magical 
production  of  light  the  part  contributed  by  Vaporin  is  merely 
that  of  a  mechanical  slave,  which  could  be  performed  almost 
as  well  by  the  force  of  gravitation,  by  wind  or  water  power, 
or  by  the  muscular  strength  of  the  lower  animals. 

Though  it  has  suited  the  drift  of  this  paper  to  view 
Eledlron  as  a  spirit  specially  belonging  to  the  Earth,  where 
we  can  most  readily  perceive  and  understand  his  agency, 
there  can  be  no  doubt  that  he  extends  throughout,  and  (ills 
the  universe  itself,  or  at  all  events  that  he  is  co-extensive, 
as  well  as  coincident,  with  light  itself,  which  we  know 
reaches  us  from  the  most  inconceivable  depths  of  space. 
But  if  we  can  only  speculate  in  regard  to  most  of  his  opera- 
tions here,  how  little  can  we  know,  or  even  conceive,  of  the 
entire  purposes  for  which  he  is  employed  by  the  Almighty 
Architeft  1 

Whatever  may  be  thought  of  the  marvellous  and  benefi- 
cent powers  of  this  great  Geni,  as  I  have  attempted  to 
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describe  them,  in  reference  to  the  Cosmos,  there  is  a  depart- 
naent  of  the  work  assigned  to  him  by  his  Creator  which  is  to 
us  as  important,  if  not  even  more  inexplicably  wonderful. 
I  allude  to  the  services  he  performs  in  regard  to  the  Micro- 
cosmos,  and  in  the  development  and  the  vital  a(5tion  of  all 
living  creatures,  bearing,  as  these  of  course  do,  upon 
the  physiological  and  medical  aspedts  of  Anthropology. 
On  some,  of  the  mysteries  of  these  subjedls  it  is  probable 
that  there  will  fall  in  time  a  share  of  the  light  which  his  sci- 
entific cultivation  is  now  throwing  on  other  subjects  of  human 
interest  and  utility.  Into  this  department  I  shall  not,  then, 
attempt  to  enter.  The  superficial  and  general  sketch  just 
attempted  is  indeed  quite  sufficient  for  the  limits  of  an  ordi- 
nary communication. 

The  form  of  allegory,  or  slightly  interrupted  allegory,  in 
which  it  is  cast,  is,  of  course,  not  like  a  scientific  or  logical 
and  dedudlive  treatise.  It  is,  and  professes  to  be,  nothing 
more  than  a  semi-fabulous  and  romantic  account  of  the 
matter  of  which  it  treats.  By  a  wave  of  its  magic  wand  it 
sweeps  away  doubts  and  difficulties,  and  fills  up  gaps  or 
dangerous  and  defedlive  paths  which  stand  in  its  way.  As 
Browning  says — 

"  It  brings  the  invisible  into  playi 
By  letting  the  visible  go  to  the  dogs.'' 

By  an  instinctive  stroke  of  the  imagination  it  fills  in  what- 
ever is  wanting  to  render  its  narrative  as  life-like,  truth-like, 
and  acceptable  as  possible  ;  and  yet  it  is  quite  possible  that 
it  may  convey  the  elements  of  truth  as  really  as  many  a  dry 
and  laborious  philosophic  dissertation.  By  the  quaint  and 
grotesque  points  of  view  in  which  it  presents  the  subjedt,  it 
tends  to  bring  out  new  features  and  aspedls  of  it  which 
might  be  overlooked  in  the  ordinary  light  of  scientific 
treatment. 

By  personifying  a  subjeft  like  the  present  we  are  led  to 
take  a  kind  of  personal  and  familiar  interest  in  it,  and  to 
enter  into  many  of  the  bearings  it  has  on  our  daily  life  and 
well-being,  which  would  be  overlooked  if  it  were  treated 
purely  as  an  abstra<5l  scientific  theme. 

And  there  is  another  point  of  view  in  which  some  might 
be  disposed  to  regard  it  favourably.  If  not  in  accordance 
with  the  most  recent  views  in  Theology,  it  is  at  least  in 
harmony  with  the  older  and  orthodox  idea  of  the  personality 
of  God.  It  strikes  the  same  key-note  of  impersonation, 
and  is  in  accordance  with  the  style  of  language  employed 
in  the  Bible,  and  with  the  way  in  which  an  old  Hebrew 
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prophet  might  have  declaimed  on  such  a  subject.  Nor  is 
it  out  of  harmony  with  the  mode  of  expression  still  made 
use  of,  and  still  most  readily  understood,  by  the  great  mass 
of  mankind,  regarding  His  operations  in  the  world. 


V.    ON    SANITARY    REFORM. 
By  Rev.  S.  Barber. 

E  may  regard  the  question  of  Public  Sanitation  as 
affedted  by  the  efforts  of  the  people  for  their  own 
benefit,  or  by  the  influence  of  local  authority,  and 
the  perfecting  of  the  machinery  of  the  central  government. 
There  can  be  no  doubt  as  to  the  utility  of  instrufting  the 
people  in  the  laws  of  health,  while  the  ascertaining  of  the 
best  method  of  government  depends  partly  upon  experiment. 
But  if  we  were  disposed  to  apply  an  exhaustive  and  rigorous 
analysis  to  determine  the  fans  it  origo  malorum  of  unhealthy 
conditions,  we  might,  perhaps,  arrive  at  the  simple  conclu- 
sion that  these  may  be  summed  up  in  the  single  word 
'*  selfishness."  But  this  would  be  proving  too  much,  like 
the  ingenious  etymologist  who  reduced  all  the  radicals  of  a 
language  to  a  single  letter.  The  forms  of  selfishness,  indeed, 
are  marvellously  varied,  both  in  character  and  degree.  The 
collier  or  brick-setter  who  neglecSts  his  own  household,  and 
outrages  the  laws  of  health  in  his  humble  dwelling,  is  cer- 
tainly blameworthy,  but  the  apathy  and  selfishness  of  a 
chairman  of  trustees,  or  a  medical  oflicer  of  health,  is  a 
matter  of  much  more  serious  import  to  society,  and  more 
culpable  in  itself. 

Let  us  take  for  granted  that  all  the  intelligent  inhabitants 
of  any  ordinary  town,  not  excepting  the  [so-called)  ^^ working 
classes,"  or  at  least  a  majority  of  these,  are  in  favour  of  real 
sanitary  improvements.  The  desire  of  self-preservation, 
taken  in  the  aggregate,  necessitates  the  existence  of  this 
feeling  in  society.  It  is  now  quite  needless  for  the  members 
of  health  committees  to  pour  forth  impassioned  orations 
upon  the  general  question  of  sanitation.  It  is  the  manage- 
ment, the  details  of  a  scheme,  the  workmanship,  and  the 
financing  which  chiefly  concern  the  ratepayer. 
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It  is  now  some  time  since  the  English  people  became  im- 
pressed with  the  feeling  that  it  is  better  economy  to  expend 
public  money  upon  elementary  education  than  upon  the 
maintenance  of  criminals  undergoing  imprisonment.  Thus 
the  public  education  has  long  since  passed  the  experimental 
stage,  and  it  is  no  longer  an  open  question  as  to  the  public 
duty  of  providing  a  modicum  of  mental  training /or  the  whole 
population.  He  would  be  a  bold  man  who  should  stake  his 
popularity  by  pandering  to  the  prejudice  of  a  still  existing 
minority,  in  advocating  a  policy  of  retrogression.  But 
though  the  machinery  of  elementary  education  is  now  re- 
garded as  an  established  and  inevitable  fadl,  there  remains 
still  a  vast  field  open  for  educators,  theoretical  and  pra(5tical, 
in  the  discussion  of  details  and  the  application  of  statistical 
analysis. 

But  in  the  case  of  sanitary  improvements,  or  rather  in 
the  redu(5tion  of  our  social  arrangements  to  the  demands  of 
sanitary  law,  this  stage  of  public  feeling  has  not  yet  been 
reached.     The  desire  for  improvement  exists,  but  the  public 
are  not  yet  instructed  in  the  principles  of  public  health. 
Too  many   among  us — not   only  average   ratepayers,  but 
guardians,  teachers,  magistrates,  and  medical  officers — re- 
gard the  appliances  and  regulations  of  sanitary  science  as 
having  their  sole  raison  d^itre  in  abnormal  and  extraordinary 
social  conditions.     By  such  persons  these  things  are  not 
looked  upon  as  essential  to  healthy  life.     Thus  we  find  that 
sudden  and  ill-advised  attempts  at   sewerage,  insufficient 
water-schemes,  and  the*  like,  often  take  their  origin  from 
some  panic  which  has  seized  upon  the  public  mind,  or  from 
the  effects  of  an  epidemic.     Work  thus  initiated  cannot,  of 
course,  be  so  complete  or  so  successfully  applied  to  effe<Sl  the 
desired  end  as  that  which  is  deliberately  undertaken  in  the 
**  quietness  of  thought,"  and  as  matter  of  principle  always 
binding  upon  society.    What  should  we  think  of  the  captain 
who  had  his  vessel  put  in  trim  for  fair  weather,  and  then 
set  off  to  sea  on  the  assumption  that  fair  weather  would 
continue  throughout  the  voyage  ?     Yet  this  has  been  too 
much  the  method  of  procedure  adopted  by  those  who  have 
had  the  care  of  public  health  placed  in  their  hands.     And 
any  man  who  proposes  the  arrangement  and  construdlion  of 
a  town-  upon  true  sanitary  law  will  for  a  long  time  be  re» 
arded  as  a  dreamer  and  an  enthusiast. 
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VI.     DO   SNAKES    SWALLOW  THEIR  YOUNG? 

By  James  Simson. 

'^  T  will  doubtless  interest  the  readers  of  the  "  Journal  of 
^  Science  "  to  learn  of  the  origin  of  the  paper  on  the 
question  "  Do  Snakes  swallow  their  Young  ?  "  which 
was  read  before  the  American  Association  for  the  Advance- 
ment of  Science,  in  August,  1873,  by  Prof.  G.  Brown  Goode, 
and  substantially  copied  by  Miss  Hopley  in  her  book  on 
Snakes.  In  *'  Land  and  Water  "  of  December  7th,  1872, 
and  January  nth,  1873,  I  had  two  letters  on  the  subjedl, 
which  made,  in  "  Contributions  to  Natural  History,"  ten 
large  double-column  pages  of  small  type,  closely  printed, — 
a  great  deal  more  matter  than  is  to  be  found  in  Mr.  Goode's 
paper.     In  the  last  of  these  letters  I  said  : — 

**  All  over  America  young  people  are  often  killing  snakes, 
some  of  them  pregnant  with  young  and  some  with  eggs,  and 
sometimes  the  same  species  pregnant  with  both,  but  not,  of 
course,  at  the  same  time,  which,  as  well  as  swallowing  of 
the  young,  cause  them  no  small  astonishment ;  and  there . 
the  matter  rests.  But  older  and  more  intelligent  people 
understand  the  phenomenon  of  the  animal  laying  eggs  to  be 
hatched  in  the  soil,  and  then  taking  the  young  inside  of  her 
for  their  protedlion  ;  and  they  often  express  their  surprise 
that  this  peculiarity  of  the  serpent  tribe  is  not  described,  or 
hardly  recorded,  in  the  pages  of  natural  history." — (P.  16.) 
At  the  very  beginning  of  my  first  letter  I  said  : — 
"  Has  anyone,  in  dissedling  a  female  viper,  found  eggs 
within  her?  and  has  anyone  found  young  ones  inside  of 
another  ?  If  both  have  been  found,  then,  as  a  matter  of 
course,  the  reptile  must  have  swallowed  her  progeny." — 

(P.  7.) 

Mr.  Goode  read  these  letters  in  *'  Land  and  Water,"  and 
immediately  afterwards  (on  February  ist)  inserted  a  notice 
in  the  '*  American  Agriculturist,"  having  a  large  circulation 
in  the  United  States,  soliciting  information  on  the  subjedt 
of  snakes  swallowing  their  young.  I  sent  slips  of  my  two 
letters  that  had  appeared  in  "  Land  and  Water "  to  the 
editor,  with  the  remark  that  I  was  rather  averse  to  domg  it 
unless  I  knew  the  person  wishing  the  information,  and  the 
use  he  intended  putting  it  to.  Some  time  afterwards  I  had 
a  call  from  Mr.  Goode.     On  January  nth,  1873,  I  sent  a 
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letter  to  "  Land  and  Water "  (printed  on  July  19th),  in 
which  I  said  : — 

"  In  the  event  of  the  present  papers  finding  their  way 
back  to  America,  and  being  so  brought  before  the  notice  of 
the  public  as  to  really  interest  it,  I  am  satisfied  that  more 
could  be  collected  from  intelligent  people  in  or  from  country 
places  than  one  would  perhaps  care  to  be  troubled  with." — 

(P.  17.) 
In  regard  to  his  advertisement  Mn  Goode  said  : — 

*'As  a  result,  over  eighty  letters  were  received  from 
persons  in  twenty-four  States  and  Provinces,  almost  every 
one  containing  valuable  evidence.  Many  of  the  writers 
seem  indignant  that  a  fadl  so  well  known  to  them  should  be 
questioned," — (P.  5.) 

These  answers  confirmed,  in  every  respedt,  all  of  what  I 
had  published  in  *'  Land  and  Water  "  previous  to  February 
1st,  1873,  and  after  that  till  the  last  of  them,  which  was 
dated  June  26th,  as  well  as  two  very  important  letters,  to  be 
found  in  "  Contributions,"  pp.  23  and  25  (sent  to,  but  not 
printed  in,  **  Land  and  Water  ")• 

On  July  23rd  I  wrote  *'  Land  and  Water,"  with  a  letter 
of  the  2ist  from  Mr.  Goode  to  me,  in  which  he  gave  the 
,  result  of  his  advertisement,  and  said  that  he  intended  read- 
ing a  paper  before  the  American  Association,  and  asked  if 
he  might  use  my  name,  if  necessary,  in  connexion  with  the 
subjedl  (p.  36). 

On  September  loth  I  sent  "  Land  and  Water  "  Mr.  Goode's 
paper,  read  before  the  Convention,  as  taken  from  the  '*  New 
York  Tribune  "  of  August  27th,  in  advance  of  the  ofiScial 
copy,  which  was  printed  in  April,  1874,  making  a  page  of 
**  Contributions,"  with  a  page  of  comments  (pp.  36  to  38). 
All  that  I  have  mentioned  appeared  in  "  Contributions," 
published  in  Edinburgh  and  London  in  1875.  This  work 
was  very  little  noticed.  The  late  "  Dublin  University 
Magazine  "  for  July,  1875,  said  : — 

**  It  is  a  vexed  question  whether,  under  any  circumstance, 
the  young  retreat  into  the  stomach  (inside)  of  the  mother 
snake.  A  great  authority  (?),  Mr.  Frank  Buckland,  afiirms 
that  they  do  not,  while  our  author  is  as  positive  that  they 
do.  And  he  certainly,  with  reason,  contends  that  the 
question  is  entirely  one  of  evidence,  and  therefore  should  be 
settled  'as  a  faft  is  proved  in  a  court  of  justice ;  difficulties, 
suppositions,  or  theories  not  being  allowed  to  form  part  of 
the  testimony.*  ...  In  support  of  his  own  views,  Mr. 
Simson  has  collefted  a  large  body  of  evidence  that  undoubt- 
edly appears  authentic  and  conclusive." 
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On  the  same  occasion  "  Land  and  Water  "  noticed  the 
work  as  follows  : — 

"  The  faft  that  the  natural-history  papers  in  this  volume 
made  their  appearance  in  the  first  instance  in  these  columns 
is  an  effe(5tual  bar  to  our  offering  any  opinion  on  their 
merits." 

To  this  I  replied  that  '*  All  of  the  natural-history  papers 
were  sent  to  this  journal,  but  only  about  half  of  them,  as 
the  work  plainly  shows,  were  published  in  it,  and  these  did 
not  include  the  most  important  on  the  viper  question  :  they 
were  all  intended  for  Mr.  Buckland,  in  his  usual  manner,  to 
comment  on  them,  and  admit  or  rejeft  the  evidence  contained 
in  them." — (P.  193.) 

It  was  in  Oftober,  1873,  I  learned  that  Mr.  Buckland  was 
an  "  anti-swallower.*  Notwithstanding  the  evidence  fur- 
nished in  *^  Contributions,"  Mr.  Buckland  published,  in  his 
edition  of  White's  "  Natural  History  of  Selborne,"  some 
strange  remarks  on  this  subje(5l ;  and  still  stranger  ones  in 
what  he  afterwards  wrote  in  "  Land  and  Water  "  of  Sep- 
tember 2nd,  1876,  when  he  gave  a  woodcut  and  a  description 
of  **  a  viper  supposed  to  have  swallowed  its  young."  This 
forced  me  to  review  Mr.  Buckland  very  fully,  which  I  did 
in  an  Appendix  (pp.  187  to  199)  in  1878,  that  made  part  of 
the  issue  of  "  Contributions  "  in  1880.  I  there  said  that  he 
was  "  a  bar  in  the  way,  the  cause  of  unnecessary  trouble, 
in  having  the  question  of  the  viper  swallowing  her  young 
admitted  as  a  faft  in  natural  history." — (P.  197.) 

In  my  two  letters,  read  by  Mr.  Goode  before  he  took  up 
the  subject,  I  said  that  '^  various  kinds  of  snakes,"  find  '*  all 
the  American  snakes  as  far  as  known,"  swallow  their  young. 
The  letter  procured  by  him  gave  the  names  of  many  of 
these,  and,  as  I  have  said,  confirmed  everything  I  had 
written  in  my  two  letters,  which  contained  all  the  fafts  and 
principles  connected  with  the  subjedl,  and  illustrated  what 
I  wrote  in  mine  that  appeared  in  "  Land  and  Water  "  on 
Januarj'  nth,  1873  : — 

"  A  state  of  ignorance  in  regard  to  the  serpent  tribe  can- 
not be  said  to  exist  in  America,  although  the  knowledge 
possessed  by  people  is  of  a  casual  and  partial  nature,  more 
or  less  recent  and  rusty,  and  discpnned^ed  from  any  theory 
or  system,  which  makes  it  all  the  more  reliable  to  a  person 
who  will  gather  it  up,  like  pieces  of  a  puzzle  lying  loosely 
around,  and  arrange  it  into  a  whole." — (P.  17.) 

There  is  not  an  attempt  at  generalisation  in  the  letter 
received  by  Mr.  Goode  (as  printed),  while  all  of  mine  (parti- 
cularly the  first  two)  were  full  of  it,  and  which  he  might 
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have  availed  himself  of.  Even  in  the  remarks  (which  could 
not  be  called  a  discussion)  at  the  Convention  there  is  much 
error,  especially  when  allusion  is  made  to  young  snakes 
being  found  in  the  throat  or  stomach  of  the  mother,  and  to 
the  gastric  juice  of  the  old  one ;  for  in  my  first  letter  I  said 
that  the— 

"  Eggs  were  in  a  chamber  of  much  greater  height  and 
width  than  was  necessary  to  hold  them, — something  appa- 
rently distindl  from  the  stomach  proper, — and  doubtless  the 
receptacle  for  the  young  after  being  hatched  outside,  and 
which  could  be  greatly  expanded,  according  to  the  nature  of 
snakes." — (P.  lo.) 

And  in  my  second  letter,  in  regard  to  the  viper,  I  said : — 

**  If  it  can  be  demonstrated  that  she  is  even  s^wt-oviparous, 
in  the  proper  sense  of  the  word,  then  it  necessarily  follows 
that  she  is  a  *  swallower,*  since  she  is  found  with  young 
inside  of  her." — (P.  i6.) 

And  in  my  comments  on  Mi:.  Goode's  paper  I  said : — 

"  As  in  mathematics  we  require  to  know  some  things  to 
demonstrate  others,  so  in  snakes  swallowing  their  young  it 
is  not  necessary  for  a  man  of  science,  or  common  sense,  if 
he  will  but  exercise  it,  to  see  it  done  in  order  to*  believe  it ; 
but  when  ocular  testimony  is  added  it  sets  the  question  at 
rest  beyond  all  doubt."— (P.  38.) 

On  this  head  I  wrote,  in  the  Introduftion  to  "  Contribu- 
tions,"— 

**  Intelligent  and  ingenious  people  generally  prefer  to  see 
an  idea  started  and  elucidated,  with  all  the  circumstances 
attending  it — as  some  enjoy  the  breaking  away  of  a  fox,  and 
being  well  up  with  the  hounds,  and  in  at  the  death — rather 
than  have  the  dry  result  of  an  inquiiy  stated  to  them ;  for 
then  they  become,  as  it  were,  investigators  along  with  him 
who  makes  it,  while  the  particulars  give  them  detailed  and 
positive  evidence  of  the  conclusions  arrived  at." — (P.  3.) 

White,  in  his  "  Natural  History  of  Selbome,"  wrote  as 
follows : — 

''  It  is  no  small  undertaking  for  a  man,  unsupported  and 
alone,  to  begin  a  natural  history  from  his  own  autopsia. 
Though  there  is  endless  room  for  observation  in  the  field  of 
Nature,  which  is  boundless,  yet  investigation  (where  a  man 
endeavours  to  be  sure  of  his  fadls)  can  make  but  slow  pro- 
gress ;  and  all  that  one  could  colleft  in  many  years  would 
go  into  a  very  narrow  compass." 

As  a  comment  on  this  I  said  : — 

*'  As  a  general  thing,  a  knowledge  of  the  habits  of  snakes, 
more  than  perhaps  any  other  animal,  can  be  acquired  only 
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by  a  person  coUedling  the  experience  of  others,  and  com- 
paring  it  with  his  own  ;  one  having  observed  one  thing,  and 
another  another." — (P.  16.) 

And  when  reviewing  Charles  Waterton  I  said  : — 
"  In  investigating  what  White  calls  a  *  province  '  in  na- 
tural history,  especially  in  a  strange  place  or  foreign  country, 
it  is  necessary  at  first  to  make  inquiry  in  every  available 
quarter,  and  test  the  information  by  personal  examination ; 
or  carefully  question  various  intelligent  witnesses  of  cha- 
ra(5ler,  and  perhaps  devoid  of  preconceived  opinions  or 
theories,  as  to  what  they  have  seen,  to  ascertain  the  relia- 
bility or  the  apparent  corredlness  of  what  is  advanced,  and 
give  it  as  such.  It  is  observation,  conversation,  reading, 
and  reflexion  that  make  the  naturalist ;  but  principally 
observation,  and  passing  the  rest  of  his  information  through 
his  mind  to  make  it  his  own.  Waterton  doubtless  made 
use  in  some  form  of  the  information  of  others,  although  he 
did  not  acknowledge  it.  How  did  he  acquire  even  the  com- 
mon names  of  animals  unless  he  derived  them  in  some  way 
from  his  fellow-creatures  ?  " — (P.  38.) 

What  I  have  written  has  no  reference  to  Mr.  Goode,  with 
whom  I  had  every  reason  to  be  pleased.  The  **  British 
Quarterly  "  for  April  had  good  cause  to  feel  *'  surprised  "  on 
finding  that  Miss  Hopley  had  made  no  reference  to  my  work, 
*'  the  more  especially  that  she  seems  to  have  read  everything 
on  the  subjeft,"  and  that  I  supplied  "  a  good  deal  that  she 
was  in  need  of  as  evidence.''  The  fadl  is  she  has  suppressed 
everything  I  wrote  on  the  subjedl,  after  having  read  *'  Con- 
tributions "  (as  she  has  admitted),  and  used  the  book  to  find 
the  Report  of  the  American  Convention,  given,  as  I  have 
said,  at  pp.  36  to  38,  with  my  comments  to  supplement  its 
deficiencies.  For  this  reason  Chapter  XXVII.,  on  **  Do 
Snakes  afford  a  Refuge  to  their  Young  ?"  is  not  *'  up  to  the 
times,"  for  it  does  not  contain  the  real  evidence  on  the 
question.  Miss  Hopley  doubtless  read  all  my  letters  (six  in 
number)  in  **  Land  and  Water,"  and  noticed  that  Mr.  Goode 
specially  mentioned  me  twice  in  his  paper ;  yet  she  quotes 
the  very  short  remarks  of  a  dozen  others  mentioned  in  it, 
in  which,  as  I  have  said,  "  there  is  much  error,"  while  she 
has  passed  over  my  information  published  in  '^  Land  and 
Water,"  which  made  twenty-two  large  double-column  pages 
of  the  book,  and  ten  pages  which  did  not  appear  in  that 
journal,  although  sent  to  it.  In  fadt  all  that  I  have  written 
about  the  origin  of  Mr.  Goode's  paper  appears  plainly  in 
*'  Contributions,"  except  that  of  sending  the  printed  slips 
from  **  Land  and  Water "  to  the  editor  mentioned,  and 
afterwards  receiving  a  courteous  call  from  Mr,  Goode, 
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Miss  Hopley,  at  the  end  of  Chapter  XXVII. ,  says : — 

**  In  concluding  this  speculative  chapter  I  can  only  humbly 
beg  to  *  second  the  motion  '  put  to  the  learned  assembly  at 
Portland,  Maine,,  in  1873,  to  the  effedl  that  the  subjeft  will 
receive  the  attention  of  ophiologists  in  all  the  snake  countries 
of  the  world."— (P.  506.) 

In  no  sense  did  she  second  Mr.  Goode,  as  we  have  seen. 
For  had  she  done  so,  and  drawn  on  my  information,  which 
she  had  before  her,  she  would  have  shown  that  the  question 
was  no  longer  **  speculative,"  but  mathematically  certain,  that 
"  snakes  swallow  their  young."  In  her  book  she  alludes  to 
**a  brood  of  young  vipers  lately  born  at  the  Zoological 
Gardens,"  and  says  that  "  the  young  viper  comes  into  the 
world  in  the  shape  of  an  egg,  and  its  first  business  is  to 
push  through  the  filmy  membrane  which  envelopes  it  in  its 
imprisoned  form  "  (p.  433).  I  said  that  **  vipers  pass  their 
young  with  a  covering  on  them, — the  original  egg  attenuated 
to  the  last  degree, — which  breaks  as  it  leaves  the  mother,  or 
immediately  after  it  touches  the  ground  "  (p.  195),  and  asked 
how  could  we  possibly  find  vipers  nearly  double  the  size  of 
the  new-born  ones  inside  of  a  viper,  unless  they  had  entered 
it  by  the  mouth, — as  we  find  oviparous  snakes  "  with  young 
inside  of  them  that  were  hatched  in  the  soil  ?"  I  have  never 
seen  the  subject  presented  in  this  form  by  any  one  I  have 
read  on  it.  Hence  the  unreasonableness  of  people  saying 
"  Bring  me  a  viper  with  its  mouth  tied  up,  and  all  her  young 
ones  in  her  throat  (!),  and  then  I  will  believe  you,"  as  Miss 
Hopley  says :  the  sceptics  (p.  483)  include  the  editor  of 
the  "  Field,"  who,  so  lately  as  Odlober,  1881,  "  closed  his 
columns  against  investigation." 

It  would  be  interesting  to  hear  how  anyone  knew  as  a 
faft  that  the  eggs  of  vipers  are  hatched  inside;  about  which 
I  said,  in  **  Land  and  Water,"  on  January  nth,  1873  : — 

"  It  would  be  a  curiosity  in  nature  to  find  an  animal  that 
hatched  an  unlaid  egg  inside  of  itself :  so  great  a  curiosity 
is  at  once  to  be  reje<5ted,  unless  it  could  be  supported  by 
evidence." — (P.  12.) 

New  York,  June  11,  1883. 
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Walks  in  the  Regions  of  Science  and  Faith, — a  Series  of  Essay s> 
By  Harvey  Goodwin,  D.D<,  Lord  Bishop  of  Carlisle. 
London :  John  Murray. 

We  have  here  a  work  not  easily  dealt  with  from  our  especial 
point  of  view.  On  the  one  hand,  it  contains  much  of  which  we 
must  decidedly  approve,  and  much  also  which  claims  thoughtful 
and  prolonged  consideration.  On  the  other  hand,  we  find  no 
little  to  which  we  must  take  exception,  or  which  falls  outside  our 
legitimate  cognizance.  The  author  declares  in  his  preface  that 
''  the  volume  is  not  a  scientific  treatise,  nor  yet  what  is  called  a 
religious  book ;  it  deals  chiefly  with  questions  which  have  both 
a  scientific  and  a  religious  aspedl,  or,  according  to  its  figurative 
title,  it  contains  the  record  of  wanderings  through  that  land 
which  belongs  exclusively  neither  to  science  nor  to  faith,  but 
pertains  more  or  less  to  both." 

Here,  already,  there  is  scope  for  discussion.  Many  minds, 
fully  recognising  that  Faith  has  a  legitimate  territory,  into  which 
Science  has  no  right  to  intrude,  will  yet  hold  that  "  Faith  begins 
where  Science  ends.''  Nay,  if  we  do  not  misconstrue  the 
author's  meaning,  he  himself  denies  (Essay  HI.,  <'  God  and 
Nature,"  p.  48)  the  existence  of  any  such  common  ground.  He 
writes  there : — "  We  need  a  *  scientific  frontier'  between  them,  a 
line  which  shall  on  no  account  be  transgressed  by  those  who 
occupy  the  territory  on  one  side  or  the  other.  The  necessity  of 
keeping  this  frontier  line  sacred  is  perhaps  not  sufficiently  recog- 
nised." Again,  the  Bishop  writes : — **  The  passage  from  one  to 
the  other  is  quite  certain  to  be  fraught  with  danger,  not  to  say 
mischief."  In  fadl,  many  an  excursion  into  this  supposed  com- 
mon region,  from  whichever  side  undertaken,  is,  like  a  Russian 
"scientific  expedition,"  merely  a  disguised  military  recon- 
naissance. 

.  The  author,  it  will  be  observed,  disclaims  the  right  to  "  high 
position  with  respedl  to  either  science  or  theology."  He  adds, 
'*  the  acquaintance  which,  as  a  Cambridge  man,  I  possess  with 
those  branches  of  science  which  are  susceptible  of  mathematical 
treatment,  frequently  leads  me  to  view  questions  of  controversy 
in  a  way  different  from  that  which  might  otherwise  present  itself, 
and  at  least  impresses  upon  me  very  forcibly  the  necessity  of  not 
forgetting  science  while  discussing  theological  questions." 

That  the  Bishop  is  a  mathematician  is  very  evident.  But, 
unfortunately,  most  of  the  essays  in  this  volume  deal  with 
biological  questions,  where  the   author's    special    attainments 
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seem  chiefly  to  suggest  far-fetched,  and|  we  may  venture  to  say, 
non- biological  analogies, — of  which  hereafter.  But  whilst  com- 
pelled to  make  this  remark,  we  feel  no  less  bound  to  record  our 
convidlion  that  he  is  adluated  by  no  spirit  of  hostility,  either  to 
the  results  of  modem  science  in  particular,  or  to  the  great  con- 
quest of  our  age,  the  do(5lrine  of  Evolution  in  particular.  True, 
he  accepts  that  do<5lrine  but  in  part.  Yet,  had  he  been  from  his 
childhood  an  observer  and  a  student  of  organic  nature,  and  had 
reached  a  truly  biological  point  of  view,  we  feel  assured  that 
these  essays  would  have  been  seriously'modified.  In  the  funeral 
sermon  which  he  pronounced  in  Westminster  Abbey  over  the 
grave  of  Darwin,  there  would  not  have  occurred  these  words  : — 
"  I,  who  have  been  invited  to  preach  here  this  afternoon,  have 
endeavoured  to  deal  respecftfully  with  his  memory  "  ! 

Concerning  the  first  of  these  e§says  on  the  ''  Connecftion 
between  Mechanics  and  Geometry,"  we  can  say  nothing.  In 
the  second,  the  author  discusses  the  '*  Unity  of  Nature,*'  taking 
as  his  starting  point  certain  passages  in  the  address  delivered  by 
Dr.  Allman,  at  the  Sheffield  Meeting  of  the  British  Association, 
in  1879.  He  writes  : — '*  The  real  difficulty  of  conception  seems 
to  me  to  be  connedled  with  the  diversity  of  nature,  supposed  to 
rest  upon  one  all-pervading  principle.  Grant  protoplasm  as  the 
prime  form  of  universal  physical  (organic)  life  ;  take  that  as  the 
biological  starting-point  or  prime  postulate,  and  then  comes  the 
difficulty  of  conceiving  the  immensely  different  results  in  which 
our  protoplasmic  postulate  land  us."  We  must  confess  that  we 
have  never  felt  any  such  difficulty.  But,  to  pass  on  to  the  main 
point  of  the  present  essay,  we  find  the  following  question  raised  : 
**  Is  it  not  conceivable  that  there  may  be  a  principle  or  law  from 
which  the  existing  order  of  physical  life,  with  all  its  apparent 
anomalies,  flows  as  a  necessary  result  ?  and  would  not  the  know- 
ledge of  that  principle  or  law,  if  attainable,  exhibit  to  us  the 
order  of  living  nature,  as  one  consistent  system,  free  from  excep- 
tions and  anomalies  ? '' 

Before  dealing  with  this  interesting,  but  not  truly  solvable, 
question,  let  us  first  examine  what  is  here  meant  by  '*  exceptions 
and  anomalies."  Turning  to  subsequent  pages  (30  and  31)  we 
find  mention  of,  as  anomalies,  "  noxious  snakes,  mischievous 
insecfls,  &c."  The  author  says  : — "  It  is  difficult  for  anyone  who 
starts  with  the  simple  notion  of  the  world  existing  for  the  sake  of 
man  to  make  out  a  consistent  and  tenable  theory  of  nature." 
But  the  naturalist  of  the  New  School  does  not  start  with  the 
**  simple  notion  *'  above  referred  to,  and  hence  the  existence  of 
snakes  and  the  like  is  to  him  no  more  of  an  anomaly  than  the 
existence  of  man  himself. 

Again,  the  Bishop  states  thai  *'  the  nipples  and  la(5leal  vessels 
of  male  animals,  the  rudimentary  feet  of  certain  snakes,  the 
teeth  of  whales,  and  other  useless  organs  of  certain  living  things, 
may  possibly  be,  like  branches  of  a  hyperbola,  involved  in  the 
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definition  of  the  creature,  inseparable  from  its  existence,  and  yet 
forming  no  part  of  its  ac5live  life." 

Now,  these  useless  organs  are  already  accounted  for  in  a 
satisfadtory  manner.  Why,  then,  should  we  go  forth  in  search 
of  an  explanation  which  has  in  its  favour  no  tittle  of  evidence, 
save  similes  drawn  from  totally  alien  orders  of  fa(5ls  ?  We  admit 
that  '*  the  human  mind  can  see  the  necessity  of  the  existence  of 
the  useless  branch  of  the  hyperbola,"  but,  we  add,  as  a  mere 
abstra(flion,  not  as  a  concrete  reality.  The  authofs  mathe- 
matical necessities  and  possibilities  exist  at  all  time  and  in  every 
place,  but  the  organic  world  has  changed  and  is  constantly 
changing.  Species  have  disappeared  and  are  disappearing, 
either  entirely  or  from  certain  parts  of  the  world.  How,  then, 
can  we  pronounce  their  existence  necessarily  involved  in  that  of 
man  ?  What  necessity  is  that  which  holds  good  in  Britain,  but 
not  in  Ireland  ;  in  Australia,  but  not  in  New  Zealand  ? 

It  seems  to  us  that  the  views  which  the  author  puts  forward 
throw  a  novel  light  on  the  commonly-received  distindlion  be- 
tween necessary  and  contingent  truth,  exhibiting,  indeed,  all 
truth  as  necessary.  They  further  seem  to  warrant  the  conclu- 
sion that  evil  is  necessary,  and  that  its  avoidance  or  prevention 
do  not  lie  within  the  scope  of  the  wisdom  and  power  of  God.  If 
the  existence  of  man  involves  the  necessity  of  poisonous  serpents, 
may  it  not  be  contended  with  equal  force  that  the  existence  of 
virtue  involves  the  necessity  of  vice  and  crime  ?  These  questions, 
however,  are  beyond  the  scope  of  the  naturalist. 

The  question  of  a  fundamental  principle  or  law  of  organic 
existence,  however,  is  one  which  it  is  impossible  to  set  aside. 
We  see  much  to  which,  accepting  the  do(flrine  of  Evolution  in 
its  entirety,  we  find  no  clue.  We  have  very  grave  doubts 
whether  natural  sele(5lion,  or  sexual  8ele(flion,  or  the  conflidl  of 
parts  within  the  organism,  or  the  influence  of  environment  can 
satisfacflorily  explain  the  one  great  fadl  that  no  vertebrate  animal 
has  more  than  two  pair  of  limbs.  Other  such  questions  will 
suggest  themselves  to  the  thoughtful  naturalist.  Hence  the 
search  after  some  law  which  has  not  yet  come  in  sight  is  far 
from  vain  or  needless. 

The  third  essay  in  this  volume,  "  God  and  Nature,"  has  been 
to  some  extent  already  noticed  in  the  ** Journal  of  Science" 
(1880,  p.  559).  We  must  reiterate  what  was  then  said,  that  the 
author's  remarks  on  the  alleged  atheistic  tendencies  of  Science 
are  exceedingly  happy.  We  quote  the  passage :  **  If  I  might 
coin  a  word,  I  should  say  that  Science  was  atheous,  and  therefore 
could  not  be  atheistic;  that  is  to  say,  its  investigations  and 
reasonings  are  by  agreement  conversant  simply  with  observed 
fa(fl8  and  conclusions  drawn  from  them,  and  in  this  sense  it  is 
atheous,  or  without  recognition  of  God.  And  because  it  is  so,  it 
does  not  in  any  way  trench  upon  theism  or  theology,  and  cannot 
be  atheistic,  or  in  the  condition  of  denying  the  being  of  a  God." 
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This,  to  be  sure,  is  a  distindlion  which  has  long  been  floating  in 
the  minds  of  men  of  Science,  but  nowhere  have  we  yet  seen  it 
put  so  tersely,  clearly,  and  forcibly.  That  the  author,  as  a  Pre- 
late of  our  National  Church,  should  have  thus  put  it,  surely 
entitles  him  to  our  grateful  appreciation.  The  same  essay 
enlarges  on  the  importance  of  a  stridl  boundary-line  between  the 
study  of  God  and  the  study  of  Nature, — in  other  words,  between 
Theology  and  Science.  Could  this  be  carried  out,  the  fruitless 
and  unedifying  disputes  between  priest  and  savant  would  come 
to  an  end.  But  the  difficulty  is,  where  and  how  to  draw  the  line, 
and  this  difficulty  becomes  strikingly  evident  in  the  very  essay 
before  us.  The  Bishop  criticises,  in  the  first  place,  certain 
extra(5ls  from  the  writings  of  Ernst  Haeckel.  He  quotes  the 
passage,  '<  Everyone  who  makes  a  really  close  study  of  the 
organisation  and  mode  of  life  of  the  various  animals  and  plants 
....  must  necessarily  come  to  the  conclusion  that  this  '  purpo- 
siveness  '  no  more  exists  than  the  much-talked-of  *  beneficence  ' 
of  the  Creator.''  Upon  this  passage  the  author  makes  the 
following  comment : — **  We  have  a  denial  ex  cathedra  of  the 
existence  of  such  a  such  a  thing  as  a  moral  order,  or  of  such  a 
person  as  a  beneficent  Creator.  This  is  not  merely  atheous^  it 
is  atheistic.  An  investigator  of  nature  has  a  right  to  say  that 
the  question  of  the  existence  of  a  beneficent  Creator,  or  the  non- 
existence of  such  a  Being,  does  not  affedl  his  investigations  ;  but 
he  has  no  right,  upon  the  strength  of  investigations  purely 
physical,  to  deny  the  existence  of  beneficence  as  an  attribute  of 
the  Creator,  if  a  Creator  there  be."  We  perfedlly  agree  with  the 
Bishop  that  Professor  Haeckel  has  here  gone  beyond  his  rights. 
Had  he,  more  modestly,  declared  that  the  researches  of  the 
naturalist  throw  no  definite  light  upon  the  moral  attributes  of 
God,  he  would  have  been  distindlly  within  his  rights,  and  would 
have  taken  merely  a  view  which,  not  long  ago,  we  had  the 
pleasure  of  hearing  most  ably  enforced  by  the  Rev.  Professor 
Dallinger,  F.R.S. 

Many  readers  will  find  with  surprise  that  the  Bishop,  in  his 
turn,  draws  the  "  frontier  line  "  in  a  manner  which  few  men  of 
Science  will  be  able  to  accept,  and  which  we  at  any  rate  must 
utterly  repudiate.  He  writes  : — "  When  anthropology  is  classed 
amongst  the  physical  sciences,  it  is  necessary  to  confine  the 
investigations  comprehended  under  the  title  to  the  consideration 
of  man  as  a  creature  having  certain  material  attributes,  and 
leaving  certain  material  marks  of  his  existence  in  past  ages.*' 
And  again,  **  To  say  that  physical  science  does  not  include  the 
study  of  man  is  perhaps  nearly  the  same  thing  as  saying  that 
man  is  not  a  part  of  nature.  .  .  .  Putting  aside  all  question  of 
immortality,  it  is  not  difficult  to  conclude  that  mankind  possess 
attributes  which  do  not  belong  to  other  creatures,  and  which 
make  it  necessary,  in  examining  the  world,  to  put  man  in  a  class 
by^himself." 
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Here,  then,  we  have  a  re-appearance  of  the  cardinal  fault  of 
the  Old  Natural  History, — the  consecration  of  human  egoism 
and  arrogance.  That  this  delusion  can  still  haunt  such  minds 
as  that  of  the  author  is  a  painful  instance  of  the  vitality  of  error. 
The  Bishop's  reasons  for  placing  man  in  a  class  hy  himself  have 
already  been  weighed  in  the  balance  and  found  wanting.  Will, 
purpose,  and  thought  have  all  been  demonstrated  in  the  lower 
animals.  Indeed,  to  rejedl  this  notion  of  the  qualitative  distin(5l- 
ness  of  man,  it  is  not  necessary  that  the  student  should  believe 
in  the  "  Origin  of  Man  "  as  sketched  out  by  Darwin  and  his 
followers,  or  should  even  accept  the  do(5lrine  of  Evolution  at  all. 
Let  him  suppose, — as  he  has  the  right  to  do  if  he  recognises 
satisfadtory  evidence — that  every  animal  species  has  been  inde- 
pendently created.  Still,  if  he  observes  carefully,  patiently,  and 
without  prepossessions,  he  will  come  to  the  conclusion  that  man 
does  not  and  cannot  form  a  class  by  himself,  and  cannot  be  thus 
regarded  without  a  vitiation  of  our  thoughts,  which  is  by  no 
means  confined  to  zoological  science. 

We  regret  that 'we  must  here  for  the  present  bring  our  exami- 
nation of  this  able  and  thoughtful  work  to  a  close,  hoping  to 
resume  the  task  at  some  future  opportunity. 


The  Science  of  Man  ;  a  Manual  of  Anthropology^  based  on 
Modern  Research,  By  Charles  Bray.  London  :  Longmans, 
Green,  and  Co. 

In  this  work  we  find  utterances  on  subjecfls  so  many  and  so 
varied  that  were  we  to  examine  them  all  our  critique  would  be 
bulkier  than  the  volume  upon  which  it  is  founded. 

The  author  is  evidently  a  man  of  very  wide  reading,  and  what 
is  not  by  any  means  a  necessary  concomitant,  of  no  small  origi- 
nality of  thought.  That  this  should  be  fully  acknowledged  is  all 
the  more  fitting,  since  his  love  for  quotations  may  make  him 
seem,  on  a  hasty  glance,  as  a  mere  compiler  of  the  thoughts  of 
others. 

Another  characfleristic  of  the  work  is  discursiveness.  Even  in 
the  preface  it  would  be  far  from  difficult  to  seledl  a  number  of 
passages  having  very  scant  connec5li9n  with  anthropology.  The 
main  feature  of  the  book  is,  according  to  Mr.  Bray's  own  state- 
ment, **  the  application  of  the  Conservation,  Transmutation,  and 
Dissipation  of  Energy  to  Mind,  Morals,  and  Religion" — a  task 
sufficiently  difficult.  That  he  is  a  believer  in  philosophical 
necessity  rather  than  in  free  will — at  least  in  the  ordinary  accep- 
tation of  the  term — may  be  inferred  from  the  very  attempt.  On 
the  question  of  the  immortality  of  the  soul,  "  the  retention  of  our 
identity  and  personality  in  another  world,  of  whether  the  soul  be 
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the  result  of  organisation  and  dependent  for  its  duration  on  the 
duration  of  conditions,  or  whether  it  be  in  itself  capable  of  self- 
existence,"  he  leaves  every  man  to  his  own  opinion.  Yet  his 
own  view  is  evidently  against  our  continuance  after  death.  He 
considers  that  **  modern  research  settles  the  point,"  and  quotes 
from  Professor  Owen  the  dicflum  that  **  philosophy  does  not  re- 
cognise an  immortal  entity,  mental  principle,  or  soul."  Amongst 
his  arguments  against  the  existence  of  a  soul  in  man  there  is  one, 
singularly  feeble.  He  quotes  from  Darwin's  "  Descent  of  Man" 
the  passage:  — ''In  a  series  of  forms  graduating  insensibly  from 
some  ape-like  creature  to  man  as  he  now  exists,  it  would  be  im- 
possible to  fix  on  any  definite  point  when  the  term  *  man'  ought 
to  be  used ;"  and  he  adds, ''  until  that  is  settled  I  presume  we  can- 
not fix  on  any  definite  point  when  man  gets  his  soul."  But  this 
argument  implies  that  the  lower  animals  have  no  souls — an 
assumption  which  has  no  better  basis  than  the  **  sic  volo,  sic 
jubeo"  of  Mrs.  Grundy.  We  hold  that  the  very  same  evidence 
which  is  urged  in  behalf  of  the  existence  of  a  soul  in  man,  and  of 
his  continuance  hereafter  applies  to  the  lower  animals  also,  and 
that  the  difficulties  encountered  in  either  case  are  precisely 
similar. 

It  may  seem  strange  that  Mr.  Bray,  holding  the  opinions  con- 
cerning the  soul  which  he  evidently  does,  should  tell  us  that, 
**  mind  is  not  a  mode  of  a(5lion  or  motion,  it  is  an  entity  itself; 
it  is  indestrud^ible."  Again,  '*  I  know  that  it  is  the  orthodox 
opinion  among  men  of  science  that  thought  cannot  exist  without 
brain,  but  thought  is  not  a  motion  of  the  brain  or  a  mere  mode 
of  adlion  at  all,  and  it  must  exist  as  force  after  the  movement  of 
the  brain  ceases,  and  if  so  the  question  is,  what  becomes  of  it  ?" 

Concerning  spiritual  manifestations  the  author  declares  that 
he  has  ''  seen  more  than  Science  at  present  credits."  Still  he 
pronounces  **  Spiritualism  a  nervous  epidemic,  based  on  powers 
of  the  mind  at  present  unknown." 

He  is  a  zealous  phrenologist,  and  to  us  at  least  he  seems  to 
attach  a  much  greater  importance  to  the  now  obsolescent  doc- 
trines of  Gall  and  his  followers  than  they  would  merit  even  if 
demonstrably  true.  To  do  him  justice,  however,  Mr.  Bray  with- 
draws one  of  the  assertions  of  the  generality  of  phrenologists 
which  has  proved  a  fatal  objecSlion  to  their  system.  They  speak 
in  their  classifications  of  certain  faculties  or  sentiments,  such  as 
veneration,  benevolence,  &c.,  peculiar  to  man.  The  observant 
naturalist  clearly  traces  the  workings  of  these  faculties  in  the  ape, 
the  dog,  the  elephant,  &c.,  and  he  therefore  justly  rejecfls  a 
system  so  glaringly  at  issue  with  fadls.  But  our  author  concedes 
the  existence  of  these  faculties  in  the  lower  animals.  He 
writes : — '*  It  is  impossible  to  affirm  that  brutes  have  no  con- 
science or  sense  of  right  and  wrong;  or  that  they  have  no 
veneration,  that  is  respedl  or  reverence,  or  no  benevolence  ;  or 
that  they  do  not  reason."     Here  there  is  between  him  and  our- 
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selves  the  most  complete  agreement.  There  is  obviously  no 
scope  here  for  a  re-discussion  of  the  evidences  of  phrenology,  and 
we,  therefore,  pass  on  to  some  remarks  upon  instindl  to  which 
we  must  give  a  hearty  assent.  Mr.  Bray  writes : — "  His  (man's) 
pride  disclaims  any  relationship  to  his  fellow  creatures  lower  in 
the  scale  of  being,  so  he  makes  a  difference  in  kind  instead  of 
in  degree  between  himself  and  them,  and  where  he  recognises 
mental  superiority,  or  indeed  any  kind  of  intelligence  he  does  not 
understand,  he  calls  it  instin(5l,  which  is  a  mere  name  to  cover 
his  ignorance,  and  to  support  a  foregone  conclusion  about  some 
kind  of  soul  which  the  brutes  are  supposed  not  to  possess." 
Again,  **  We  do  not  understand  the  language  of  the  creatures 
•below  us,  the  study  of  which  would  be  much  more  profitable  and 
very  much  more  interesting  than  Greek  and  Latin  ;  for  we  should 
then  learn  how  Nature  in  its  infinite  experience  has  found  out 
how  best  to  do  most  of.  the  things  we  wish  to  accomplish,  has 
stereotyped  the  knowledge  and  handed  it  down  to  us  in  what  we 
call  instincfls." 

Mr.  Bray  is  an  Evolutionist  of  the  Darwinian  School,  and 
believes  in  the  beneficence,  or  rather  the  necessity,  of  natural 
selecflion.  He  considers  pain  essential.  He  holds  with  Herbert 
Spencer  that  **  pressure  of  population  has  been  the  proximate 
cause  of  progress,"  and  he  quotes  with  approbation  the  proverb, 
**  necessity  is  the  mother  of  invention,'*  taking  the  word 
necessity  in  its  ordinary  sense.  Here  we  can  agree  with  him, 
but  to  a  very  limited  extent.  Inventions  are  seed  of  very  slow 
growth,  and  are  about  the  unlikeliest  expedient  that  a  man 
suffering  from  necessity,  i.e.  want,  can  embrace.  They  gene- 
rally require  much  time,  considerable  outlay  in  experiments,  an 
undisturbed  mind,  all  of  them  conditions  incompatible  with 
necessity.  As  for  discoveries,  as  distindl  for  inventions,  they, 
as  a  rule,  bring  no  pecuniary  reward  to  their  originators.  What 
did  Darwin  profit,  in  the  commercial  sense  of  the  word,  by  his 
researches  ?  If  not  in  independent  circumstances  he  could  never 
have  undertaken  them.  It  is  this  principle  which  makes  us 
dread  the  increasing  competition  of  the  present  day,  which  by 
compelling  men  to  spend  an  ever  increasing  portion  of  their 
time  in  business,  leaves  them  less  and  less  scope  for  improve- 
ment. Nay,  why  need  we  argue  further  ?  Mr.  Bray  himself 
writes  (p.  289).  '*  Our  race  is  over  weighted  and  appears  likely 
to  be  drudged  into  degeneracy  by  demands  that  exceed  its  powers. 
Men  are  over-worked  and  require  an  artiftcial  stimulant  before 
the  jaded  nervous  system  is  capable  of  enjoyment."  It  may  be 
granted  that  if  competion  were  absolutely  removed,  the  bulk  of 
the  race  might  fall  into  a  state  of  listlessness  not  favourable  to 
improvement.  But  like  heat,  food  and  rest — all  of  them  prime 
necessaries  of  life — it  is  fatal,  individually  and  racially,  if  in  ex- 
cess. And  that  excess,  or  in  other  words  intemperance,  is  well- 
nigh  forced  upon  the  bulk  of  mankind  in  civilized  communities. 


486  Analyses  of  Books.  [August, 

That  the  author  is  not  an  admirer  of  the  morbid,  one  sided  com- 
merciaHsm  of  the  present  day  may  be  learnt  from  this  passage, 
which  we  cordially  endorse  : — 

"  Our  economical  system  aims  more  at  the  creation  of  wealth 
than  the  making  of  men.  No  doubt  we  might  lose  much  in  pro- 
du(5live  power  by  a  general  liability  to  military  service,  as  is 
customary  in  Germany,  but  what  we  lost  in  wealth  we  might 
gain  in  health  and  happiness.  We  turn  our  men  into  tailors  and 
men-milliners,  and  keep  them  to  occupations  behind  the  counter 
fit  only  for  women,  but  it  would  tend  greatly  to  the  development 
of  both  their  physical  and  mental  powers  if  they  were  trained  to 
handle  the  sword  and  rifle. 

"The  attention  given  in  this  country  is  too  exclusive,  and  a 
term  of  military  service  might  well  supplement  the  ordinary 
education,  and  give  to  Anglo-Saxon  liberty  what  it  most  wants 
— a  power  of  obedience,  order,  and  organisation.  .  .  •  All 
moral  advance  must  be  based  upon  impoved  physical  conditions." 
In  this  connecflion  we  may  refer  to  the  **  Man  of  the  Future," 
described  in  a  contemporary  by  Mr.  E.  Kay  Robinson  as  **  a 
toothless,  hairless,  slow-limbed  animal,  incapable  of  extended 
locomotion  and  a  lover  of  peace  at  any  price."  Unless  all 
nations  were  to  move  in  this  direcflion  at  an  equal  speed  the 
more  **  advanced"  will  infallibly  be  extirpated. 

Mr.  Bray  raises  a  question  as  to  the  cessation  of  progress  in 
the  civilization  of  the  Far  East.  We  think  the  answer  may  be 
found  in  the  charadler  of  Chinese  education,  which  for  many 
centuries  has  been  exclusively  literary  and  examinational.  For 
cepturies  minds  have  been  gauged  not  by  their  power  of  origina- 
tion, of  adding  to  human  knowledge,  or  of  applying  such  know- 
ledge in  possible  emergencies,  but  by  their  receptivity,  their 
power  of  .appropriating,  retaining,  and  answering  questions  in 
the  thoughts  and  sayings  of  others.  When  our  Civil  Service 
Commissioners,  our  Department  of  Science  and  Art,  and  our 
examining  Universities  have  been  at  work  for  a  sufficient  time, 
we,  too,  as  a  nation  shall  have  become  stereotyped. 

There  are  some  five-and-twenty  more  passages  which  we 
should  have  been  happy  to  examine  in  detail  did  space  allow, 
including  such  subje(5ls  as  missing  links,  hard  water,  euthanasia, 
vegetarianism,  woman's  rights,  soul-emanations,  protoplasm, 
the  **  Caucasian"  race,  the  smell  of  the  insane,  and  the  subjec- 
tivity of  matter.  That  there  are  in  the  book  certain  statements 
not  in  harmony  with  the  latest  results  of  scientific  investigation 
must  be  admitted.  But  the  omission  or  the  corredlion  of  these 
errors  would  not  essentially  modify  the  charadler  of  the  book. 

The  author's  attempt  to  apply  the  principle  of  the  Conserva- 
tion of  Energy  to  so-called  moral  questions  has  not,  in  his 
hands,  led  as  yet^to  any  fruitful  results,  yet  his  attempt  is  worthy 
of  careful  re-consideration.  In  such  an  undertaking,  success  like 
the  olive  tree,  typical  plant  of  Pallas,  will  not  reach  maturity 
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quickly.  Few.  if  any,  will  be  disposed  to  accept  all  the  opinions 
contained  in  this  book,  but  few  if  any  thoughtful  men  can  read  it 
without  advantage. 


Elementary  Treatise  on  Physics^  Experimental  and  Applied^  for 
the  use  of  Colleges  and  Schools,  Translated  and  Edited 
from  "  Ganot's  Elements  de  Physique.''  By  E.  Atkinson, 
Ph.D.,  F.C.S.  Professor  of  Experimental  Science,  Staff 
College,  Sandhurst.  Eleventh  Edition,  revised  and  enlarged. 
London  :  Longmans,  Green,  and  Co. 

When  the  translator  and  editor  of  this  book  speaks  of  the  ^*  con- 
tinued and  still  increasing  favour"  with  which  it  has  been  re- 
ceived as  a  text-book  for  colleges  and  schools,  and  as  a  work  of 
reference  for  the  general  reader,  he  does  not  in  the  least  ex- 
aggerate. For  a  scientific  treatise,  necessarily  somewhat  costly, 
and  containing  nothing  of  a  sensational  charadler  to  reach  eleven 
editions  in  twenty  years  is  not  a  common  occurrence,  and  proves 
certainly  that  the  merits  of  the  book  must  be  very  widely  re- 
cognised among  professors  and  teachers  of  physics. 

The  present  edition  has  been  considerably  enlarged,  the  ar- 
rangement of  certain  portions  has  been  altered  for  the  better,  and 
the  results  of  many  investigations  completed  or  extended  since 
the  appearance  of  the  tenth  edition  have  been  duly  inserted. 

Thus  the  chapter  on  the  steam-engine  has  been  re-written,  a 
notice  of  Twaddell's  hydrometer,  wanting  in  the  French  original 
has  been  inserted.  The  "  critical  point**  met  with  in  the  ex- 
periments on  the  liquefadlion  of  gases  has  been  explained  more 
fully,  and  a  good  definition  of  "  vapours"  in  accordance  with  the 
present  state  of  Science  is  supplied.  An  account  of  the  relation 
between  vapour  densities  and  molecular  weights  has  also  been 
added.  As  might,  perhaps,  be  expe(fted  the  most  important 
additions  and  revisions  have  been  made  in  the  books  dealing 
with  eledlricity.  We  find  here  a  more  complete  account  of 
secondary  batteries,  a  notice  of  Pacinotti's  ring,  and  of  the 
dynamo -elecflrical  machines  of  Siemens  and  Brush.  Under 
eledlro-dynamics  we  find  important  paragraphs  added  on 
mechanical  units,  eledlrical  units,  ele(5lrostatic  units,  elecflro- 
magnetic  units,  pracflical  units,  and  on  the  relation  of  the  ele(flro- 
static  to  the  ele(5lro-magnetic  unit. 

A  few  passages  only  may  seem  to  require  revision.  Thus  on 
p.  3  we  find  a  passage  which  might  be  construed  as  implying 
that  hypothesis  and  theory  were  simply  convertible  terms.  On 
p.  Ill  we  read  an  account  of  the  phenomena  occuring  when 
dilute  alcohol  is  kept  in  a  bladder  not  in  harmony  with  the  most 
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recent  investigations.  ^  Nor  can  we  unreservedly  accept  the  ac- 
count of  anticyclonic  systems  given  on  p.  929. 

In  other  respecfls  we  have  observed  nothing  to  which  excep- 
tion can  be  fairly  taken.  Omissions  will  doubtless  be  dete(5led 
by  the  specialist  in  the  various  branches,  but  to  record  every 
phenomenon  and  every  generalization  in  so  wide  a  subje<5t 
formed  no  part  of  the  plan  of  the  work,  and  would  have  been 
indeed  in  a  book  of  moderate  compass  simply  impradlicable. 
Probably  no  work  in  the  language  is  so  well  adapted  to  serve  at 
once  as  a  college  text-book  and  as  a  manual  for  reference.  If  we 
may  suggest  any  improvement  it  would  be  the  introducflion  at 
the  end  of  each  secflion  of  a  condensed  bibliography. 


Life  of  Sir  William  E.  Logatiy  LL.D,,  F.jR.S.,  &*€.,  First 
Director  of  the  Geological  Survey  of  Canada.  By  Bernard 
J.  Harrington,  B.A.,  Ph.D.  London  :  Sampson  Low, 
Marston,  Searle,  and  Rivington. 

In  geology,  unlike  chemistry  and  physics,  the  primary  fadls  from 
which  laws  are  deduced,  and  upon  which  theories  may  be  founded 
are  to  be  met  with,  not  in  the  quiet  of  the  laboratory,  but  in  the 
ravine,  the  landslip,  the  mine,  and  the  quarry.  Hence  the  search 
for  such  fa(5ls,  more  especially  in  "  new  '*  countries,  involves 
travel,  hardship,  and  adventure,  as  well  as  an  almost  unlimited 
expenditure  of  time.  Among  those  who  have  devoted  the  better 
portion  of  their  lives  to  this  kind  of  a(5live  exploration,  a  high 
and  honourable  place  rightly  belongs  to  the  subje(5l  of  this 
memoir, — the  founder  of  the  Geological  Survey  of  Canada.  Sir 
William  Logan,  though  of  unmixed  Scottish  parentage,  was  born 
at  Montreal,  but  was  sent  in  his  sixteenth  year  to  be  educated  at 
the  High  School  of  Edinburgh.  His  training  was  exclusively 
classical, — in  other  words,  verbal.  But  he  must  have  had 
sterling  metal  in  his  composition,  since  his  school  career  did  not, 
as  has  been  the  case  with  so  many,  render  him  unobservant,  and 
incapable  of  attending  to  and  learning  from  things.  There  can, 
however,  he  little  doubt  that  a  more  rational  education  would 
have  enabled  him  to  take  a  higher  rank  as  a  man  of  Science  in 
after  life.  In  1816,  he  entered  the  University  of  Edinburgh 
classes  in  mathematics,  logic,  and  chemistry.  Concerning  the 
latter  subje(ft,  he  writes,  ''  as  to  the  chemistry,  at  it  prizes  are 
never  given."  Thus  it  appears  that  nearly  seventy  years  ago 
the  unhappy  system  of  "  prizes  **  had  become  one  of  the  charac- 
teristics of  British  education.  To  geology,  his  attention  does 
not  seem  to  have  been  drawn,  though  John  Playfair  was  at  that 
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time  one  of  the  Professors.  William  Logan's  college  career, 
however,  soon  came  to  an  end,  for,  in  1817,  he  went  to  London, 
and  took  a  position  in  the  mercantile  establishment  of  his  uncle, 
Hart  Logan.  Here  he  remained  for  many  years,  and  would 
doubtless  have  been  entirely  lost  to  Science  but  for  what  is  con- 
ventionally called  an  accident.  His  uncle  became  connedled 
with  some  mining  and  metallurgical  speculations  in  Wales. 
William  Logan  accordingly  removed  to  Swansea  in  i83i,tolook 
after  his  interests,  and  it  is  only  then,  in  his  thirty-third  year,  that 
his  life,  from  our  point  of  view,  may  be  said  to  have  begun. 
Here  he  attended,  in  the  first  place,  to  copper  smelting  and  coal 
mining.  He  was  led  to  study  the  question  of  the  origin  of  the 
latter  mineral,  and  the  stru(fture  of  the  Glamorganshire  coal  field. 
With  that  unlimited  capacity  for  hard  work  which  was  one  of  the 
main  features  of  his  charadter,  he  contrived,  in  his  spare  time,  to 
produce  a  good  geological  map  of  the  distrid^.  This  map  he 
handed  over  to  Sir  Henry  de  la  Beche,  when  the  Geological 
Survey  of  South  Wales  was  begun.  It  was  accepted  and 
officially  adopted.  In  1837,  Logan  was  eledled  a  Fellow  of  the 
Geological  So<2iety,  and  in  the  same  year  his  map  of  the  South 
Wale»coal  region  was  exhibited  at  the  Liverpool  Meeting  of  the 
British  Association,  and  was  much  admired.  He  was  an  a(5live 
worker  for  the  Royal  Institution  of  South  Wales,  which  he  served 
in  the  capacities  of  Honorary  Secretary  and  Curator  of  the  Geolo- 
gical Department,  and  which  he  enriched  with  an  extensive 
colled^ion  of  minerals  and  metallurgical  produ(5ls,  as  well  as  with 
an  assortment  of  Canadian  birds,  many  of  them  previously  un- 
described.  These  he  had  both  shot  and  stuffed  himself,  when 
on  a  visit  to  his  native  country. 

His  greatest  achievement  during  his  stay  in  Wales  was  his 
establishment  of  the  growth  of  coal  in  situ.  He  showed  that  the 
so-called  ^*  underclay,"  invariably  occurring  beneath  the  coal- 
seams,  always  contained  the  roots  of  a  tree  then  known  as  Stig* 
maria  ficoides,  but  now  proved  to  be  a  Sigillaria,  These  roots 
were  in  such  positions  that  they  could  not  have  drifted,  but  must 
have  grown  on  the  spot.  These  observations,  which  have  been 
confirmed  by  investigations  made  in  Germany,  Nova  Scotia,  the 
United  States,  and  elsewhere,  were  laid  by  Logan  before  the 
Geological  Society  in  February,  1840.  In  the  same  year  he  left 
England  for  Canada,  with  the  intention  of  there  continuing  his 
geological  researches. 

Here  he  drewup,and  communicated  to  the  Geological  Society, 
a  paper  on  the  packing  of  ice  in  the  St.  Lawrence  and  its  geolo- 
gical adtion.  He  visited  the  coal  fields  of  Pennsylvania,  and  was 
gratified  to  find  beneath  every  seam  the  underclay,  and  the  Stig- 
maria,  just  as  in  South  Wales.  During  this  journey  he  met 
with  Lyell,  at  New  York. 

The  question  of  a  geological  survey  of  Canada  had  from  time 
to  time  been  mooted  since  1832,  but  it  was  not  untill  1842  that  a 
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beginning  was  made  in  earnest.  De  la  Beche,  Murchison, 
Sedgwick,  and  Buckland  strongly  recommended  Logan  for  the 
office  of  Colonial  Geologist.  In  August,  1842,  he  received 
his  formal  appointment,  and  speedily  entered  upon  what  Sedg- 
wick called  his  **  Herculean  task."  His  operations,  when  de- 
taching fossils  from  the  rocks,  excited  sometimes  a  troublesome 
degree  of  curiosity,  passers-by  often  supposing  that  he  was 
seeking  for  buried  treasures. 

To  give  a  sketch,  even  in  the  most  summary  fashion,  of  his 
explorations  is  obviously  impossible  within  the  space  at  our 
disposal.  But  we  must  coincide  with  the  general  opinion  that, 
considering  how  late  in  life  his  geological  career  began,  and  under 
what  unfavourable  circumstances  he  worked,  his  results  are  truly 
marvellous,  both  in  their  extent  and  their  value.  What  might 
he  not  have  accomplished  had  he  not  wasted  some  fourteen  of 
the  best  years  of  his  life  in  his  uncle's  counting-house ! 

His  labours  in  exploration  were  twice  interrupted  by  exhibi- 
tions. For  the  London  Exhibition  of  185 1  he  had  prepared  a 
very  important  colle(5lion  of  the  economic  minerals  of  Canada, 
and  he  was  appointed  a  juror  in  the  Mineralogical  and  Metallur- 
gical department.  On  this  occasion  he  was  eledled  a  Fellow  of 
the  Royal  Society.  Dr.  Harrington  somewhat  drily  remarks 
that  leave  of  absence  had  been,  indeed,  given  to  Logan  that  he 
might  attend  the  Exhibition,  but  that  ''he  was  allowed  the 
privilege  of  paying  all  his  own  expenses." 

In  1855,  ^^  ^^^  again  to  prepare  for  the  Paris  Exhibition, 
which  he  attended  as  "  Special  Commissioner."  He  received  a 
Grand  Gold  Medal  of  Honour  for  his  maps  and  minerals,  and 
was  made  a  Chevalier  of  the  Legion  of  Honour.  In  addition, 
Dr.  Barrington  informs  us  that  a  "  greater  distin(5lion  awaited 
him  at  the  hands  of  his  own  Sovereign."  This  was  simply  the 
rank  of  knighthood,  which,  considering  the  class  of  men  upon 
whom  it  is  often  conferred,  is  no  very  dazzling  honour.  The 
Geological  Society  awarded  him  about  the  same  time  the 
Wollaston  Medal.  One  of  the  Royal  Gold  Medals  was  subse- 
quently conferred  upon  him  by  the  Council  of  the  Royal  Society, 
and  in  1867,  the  Emperor  of  the  French  raised  him  to  the  rank 
of  Officer  of  the  Legion  of  Honour.  In  1869,  though  he  had 
hoped  for  the  time  when  his  explorations  should  extend  from  the 
Atlantic  to  the  Pacific,  advancing  age  compelled  him  to  tender 
his  resignation.  In  1874,  he  crossed  the  Atlantic  for  the  last 
time,  and  on  June  22, 1875,  he  died  at  Castle  Llechryd,  in  Wales. 

Of  chemistry,  mineralogy,  and  palaeontology  Logan  had  but 
a  limited  knowledge.  His  strength  was  in  stratigraphy.  But 
he  was  always  ready  to  avail  himself  of  the  services  of  others  in 
those  departments  where  he  was  deficient,  and  to  give  them 
due  credit.  Dr.  T.  S.  Hunt,  who  has  since  earned  so  high  a 
reputation,  became  chemist  and  mineralogist  to  the  Survey  in 
1846.     As  a  theorist,  Logan    never   attempted    to  distinguish 
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himself.      It  was  his  task  to  search  out  fadls,  and  leave  their 
coordination  to  others. 

Dr.  Barrington  has  fulfilled  his  task  ably  and  conscientiously, 
and  has  produced  a  book  which  deserves  a  favourable  reception 
not  alone  within  scientific  circles. 


Proceedings  of  the  Bristol  Naturalists'  Society.     New  Seriesi 
Vol.  IV.,  Part  I.  (1882-3). 

The  first  paper  in  this  number  treats  on  the  ''  Iron  Turnings 
Galvanic  Cell  and  the  supposed  Influence  of  Points  in  the 
Liberation  of  Bubbles."  The  author,  Mr.  A.  M.  Worthington, 
shows  that  the  common  notion  that  points  and  edges  determine 
the  formation  of  bubbles  in  boiling  liquids,  &c.,  is  a  mistake, 
and  that  the  phenomenon  observed  is  due  to  the  appearance  of 
bubbles  near  points  and  edges,  which,  from  their  very  nature, 
indicate  a  rough  and  cavernous  region  of  the  surface. 

Mr.  James  A.  White  contributes  a  note  on  a  colony  of  alien 
plants  found  on  the  slope  of  a  hill  at  Kingswood.  Within  the 
compass  of  about  50  yards  by  25  the  author  found  twenty  spe- 
cies alien  to  Britain,  and  seventeen  others  which — though  met 
with  in  other  parts  of  the  country — ^were  alien  to  the  Bristol 
coal-fields. 

Mr.  Worthington  exhibited  to  the  Society,  and  described,  an 
apparatus  for  observing  splashes. 

Mr.  E.  Wethered,  F.G.S.,  F.C.S.,  read  a  paper  on  the  porosity 
and  density  of  rocks  with  reference  to  water-supply.  The  author 
points  out  a  consideration  not  to  be  overlooked  by  the  advocates 
of  deep-well  water  for  **  potable  purposes.'*  •  That  is,  in  certain 
rocks  the  water  may  pass  through  joints  and  fissures,  under- 
going little  filtration,  so  that  its  freedom  from  organic  impurities 
is  not  a  matter  of  course. 

Two  papers,  "  Rainfall  at  Clifton  in  1882  "  and  **  Thirty  Years' 
Rainfall  at  Clifton,*'  both  by  Dr.  G.  F.  Burder,  F.M.S.,  are  of 
general  interest.  A  graphic  representation  of  the  rainfall  be- 
tween the  years  1853  and  1882  inclusive,  shows  apparently  a 
progressive  increase  of  this  great  enemy  to  British  agriculture. 
From  1853  to  1859  the  average  downfall  was  29  317  inches; 
from  i860  to  1869,  34*0^4  inches ;  from  1870  to  1879,  36*524 
inches ;  and  for  the  three  years  1880  to  1882,  39*919  inches ! 
For  excess  of  rain  the  author  considers  that  the  ten  years  just 

*  In  justice  to  the  author  we  must  add  that  this  strange  expression  occurs 
in  a  quotation  from  a  Report  of  the  late  *'  Royal  Rivers  Pollution  Com* 
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past  are  without  a  parallel.  Of  course  the  figures  given  admit 
of  two  interpretations.  They  may  indicate  an  increase  in  the 
-rainfall  which  will  not  merely  continue,  but  be  still  further  aug- 
mented in  the  futnre  ;  or  they  may  be  merely  a  flucfluation  to  be 
compensated  sooner  or  later  by  a  series  of  dry  years.  But  the 
only  way  to  solve  this  vital  question  is  continued  observation. 
If  the  former  interpretation  is  corre(5l  Britain  must  cease  to  be 
habitable,  and  the  idea  of  a  '*  national  exodus  '*  must  be  seriously 
entertained. 

Professor  Silvanus  P.  Thompson  gives  an  account  of  the  first 
telephone,  as  invented  and  exhibited  by  Philipp  Reis  in  1861. 

Mr.  H.J.  Charbonnier communicated  some  notes  on  Ridgway's 
''Catalogue  of  North  American  Birds"  (1881).  The  author 
recommends  the  adoption  of  a  ternary  nomenclature  in  place  of 
the  present  binary  system.  The  reason,  or  rather  the  need,  for 
such  a  change  lies  in  the  number  of  local  forms  or  sub-species, 
which  by  naturalists  of  '<  splitting ''  propensities  are  being  made 
to  take  the  rank  of  species.  As  an  example  of  the  working  of 
the  new  system  he  takes  the  two  woodpeckers  described  by 
Swainson, — Colaptes  auratus  of  Eastern  North  America,  and 
C.  Mexicanus  of  the  Pacific  coasts.  Since  then  an  intermediate 
form  has  been  discovered,  and  has  been  ranked  by  Baird  as  C. 
hybridus.  Ridgway's  Catalogue,  however,  deals  with  these 
three  forms  as  follows :  — 

''  378.      Colaptes  auratus.    (The  commonest  and  best-known 

form.) 
**  378  a.  Colaptes  auratus  Mexicanus.    ^The  western  form.) 
**  378  b.  Colaptes  auratus  hybridus.    (This  form  is  a  true  hy- 
brid, produced  from  the  other  two,  and  occurs  on 
the  Upper  Missouri.)" 

Mr.  Charbonnier  very  justly  remarks  : — "  Our  knowledge  of  spe- 
cies would  greatly  gain  by  a  more  accurate  and  scientific  method 
being  adopted  by  colle(5tors.  There  is  an  infatuation  amongst 
them  for  colle<5ling  only  **  British  birds,*'  whatever  they  may  un- 
derstand by  that  vague  expression  ;  or,  worse  again,  "  British 
birds'  eggs,"  the  adlual  specimens  of  eggs  so  designated  being  in 
the  majority  of  cases  obtained  on  the  Continent  or  elsewhere, 
and  very  often  are  laid  by  birds  sub-specifically  different  from 
those  whose  name  they  bear." 

We  fully  admit  that  a  thorough  knowledge  of  the  organic  life 
of  Britain  is  desirable,  though  it  is  but  an  impoverished  outlying 
portion  of  the  Palsearcflic  region.  But  we  never  can  attain  this 
knowledge  if  we  refuse  to  study  British  animals  and  plants  in 
conne(5lion  with  their  Continental  representatives. 

Mr.  Cedric  Bucknall  continues  his  elaborate  monograph  of  the 
"  Fungi  of  the  Bristol  Distri(5l." 

A  paper  by  Mr.  J.  G.  Grenfell,  on  **  Evolution  in  the  Protozoa," 
is  briefly  abstradled  in  the  **  Report  of  Meetings,"  but  is  unfor- 
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tunately  not  printed  in  full.    The  Botanical  and  Entomological 
Se(5lions,  we  are  sorry  to  find,  have  not  been  very  adlive. 

The  volume  closes  with  a  continuation  of  the  "  Flora  of  the 
Bristol  Coal  Field,"  edited  by  Mr.  James  Walter  White. 


Appendix  to  Contributions  to  Natural  History,  and  Papers  on 
other  Subjects.  By  Jambs  Simson.  New  York :  James 
Miller. 

To  us,  as  a  naturalist,  this  little  work  is  disappointing.  The 
''  Contributions  "  themselves  contain  only  49  pages  of  matter 
dealing  with  Natural  History,  whilst  122  pages— or  nearly  three- 
fourths  of  the  whole — are  devoted  to  Romanism,  John  Stuart 
Mill,  the  social  emancipation  of  the  Gipsies,  the  question  "  Was 
John  Bunyan  a  Gipsy  ?"  and  the  Duke  of  Argyll  on  the  preserva- 
tion of  the  Jews. 
The  Appendix  now  before  us  consists  of  four  essays  : — 

I.  John  Bunyan  and  the  Gipsies. 
II.  Frank  Buckland  and  White  of  Selborne. 

III.  Frank  Buckland  on  the  Viper.    And — 

IV.  On  the  Endowment  of  Research. 

The  first  of  these  papers  lies  distind^ly  outside  of  our  juris- 
di<5lion.  Had  John  Bunyan  been  a  man  of  Science,  or  an  oppo- 
nent and  enemy  of  Science,  his  nationality  might  have  been 
legitimately  here  discuissed.  As  he  did  not  come  in  contadl  with 
Science  at  all,  we  must  simply  leave  the  question  to  be  dealt 
with  by  the  literary  organs. 

The  second  essay  is  much  more  to  the  purpose.  Like  Prof. 
Browne,  Goode,  and  Miss  Hopley,  Mr.  Simson  maintains,  inop- 
position  to  the  late  Frank  Buckland  and  others,  that  young  vipers 
and  possibly  other  serpents,  when  in  danger,  take  refuge  down 
the  throat  of  their  mother.  Though  we  have  devoted  much  time 
to  the  observation  of  vipers,  both  in  their  native  haunts  and  in 
captivity,  we  had  never  the  good  fortune  to  witness  this  swal- 
lowing process.  Still,  from  the  evidence  which  has  been  brought 
forward,  we  consider  it  must  be  received  as  an  established  fadl. 

Mr.  Simson  passes  on  to  notice  Buckland's  edition  of  White*s 
**  Selborne,"  a  performance  which,  the  **  Examiner  *' remarks, 
^' has  already  succumbed-  under  its.  .own  presumptuous  ineffi- 
ciency.*' Mr.  Simson  shows  that  Buckland  took  most  unpardon* 
able  liberties  with  the  author's  text.  Of  White's  notes  twenty, 
four  are  suppressed,  twenty-four  more  used  as  notes  but  with 
nothing  to  distinguish  them  from  Buckland's  own,  and  thirteen 
are  incorporated  with  the  text. 
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In  the  third  essay  we  have  the  same  subjeAs  again  brought 
forward. 

The  last  memoir,  "  On  the  Endowment  of  Research,"  may 
perhaps  be  styled  discursive.  There  is  little,  very  little,  concern- 
ing the  ostensible  subje(5l.  But  by  way  of  compensation  we  find 
the  Duke  of  Argyll's  opinions  on  the  preservation  of  the  Jews, 
Mr.  Sorrow's  writings  on  the  Gipsies,  the  irrepressible  John 
Bunyan,  Buckland  and  English  snakes,  the  '*  Scotsman,"  John 
Stuart  Mill  and  his  father  James,  in  addition  to  '<  Blackwood's 
Magazine"  and  Charles  Waterton.  We  note  the  following 
passage : — **  Indeed  George  Borrow,  Frank  Buckland,  and 
Charles  Waterton  may  be  described,  without  offence,  as  three 
impulsive,  headstrong,  ex  cathedrd'tsiiking  dogmatists,  incapable, 
when  left  to  themselves,  of  constru<5ling  an  argument  of  a  com- 
plex nature,  or  of  giving  a  satisfa(5lory  exposition  of  an  intricate 
subjedl  that  could  stand  scrutiny.  To  train  a  i3-inch  bomb  on 
them  in  that  respe<5l  would  be  superfluous,  for  a  thimblefull  of 
sparrow-hail  would  suffice."  Now  of  George  Borrow  we  know 
pradlically  nothing.  Frank  Buckland  we  certainly  consider  to 
have  been  over-estimated,  and  in  a  notice  of  his  posthumous 
work  on  the  "  Natural  History  of  British  Fishes  "  ("  Journal  of 
Science,"  1881,  p.  292)  we  referred  to  some  of  his  snortcomings. 
We  are  also  not  blind  to  the  defedls  of  Waterton  as  a  naturalist 
{see  **  Journal  of  Science,"  1880,  p.  638).  But  Mr.  Simson's 
style  of  discussion  seems  to  us  needlessly  personal,  and  not  well 
adapted  to  promote  the  cause  of  scientific  truth. 


NOTICES. 

Several  important  works  sent  to  us  for  review  still  stand  over 
from  want  of  space. 

In  connedlion  with  the  notice  of  Mr.  Gerald  Massey's  **  Natural 
Genesis,"  in  our  last  number,  we  must  add  that  the  copy  we 
received  consisted  merely  of  the  advanced  sheets  of  the  first 
volume.  The  work  is  published  by  Messrs.  Williams  and  Nor- 
gate,  London. 


ERRATUM 
Page  319,  line  9  from  top,  for  **  should  be  used  "  read  **  should  not  be  used. 
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CORRESPONDENCE. 


I  *«*  The  Editor  does  not  hold  himself  responsible  for  statements  of  faAs  or 

j  opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 


of  their  respective  authors. 


ATLANTIS. 


To  the  Editor  of  the  journal  of  Science, 

Sir, — After  all  that  has  been  said  about  this  lost  country  during 
the  last  three  thousand  years, — or  perhaps  I  should  say  after  all 
that  has  come  to  light  concerning  that  which  has  heen  said  of 
it, — thoughtful  people  ought  to  admit  that  it  is  more  likely  such 
a  country  existed  than  that  it  did  not,  and  careful  search  should 
be  made  for  more  evidence  than  has  as'yet  been  produced  of  its 
existence.  There  is  the  tradition  handed  down  from  the 
Egyptian  priests,  and  other  traditions  independent  perhaps  of 
that  particular  one.  Is  it  not  possible  that  the  Egyptians  them- 
selves were  colonists  from  Atlantis,  seeing  that  their  remains 
are  so  similar  to  those  of  the  old  Americans,  themselves  perhaps 
colonists  from  the  same  country?  And  there  is  the  Sargoza 
Sea,  through  which  indeed  I  have  sailed,  and  cannot  wonder 
that  it  may  have  been  formerly — and  in  parts  really  now— so 
dense  as  to  prevent  the  passage  of  ships,  so  that  those  in  them 
may  have  perished  miserably. 

During  the  great  number  of  years  that  I  have  been  in  Borneo 
and  the  neighbouring  islands,  it  may  he  supposed  that  I  have 
not  had  many  opportunities  of  reading ;  therefore  I  may  perhaps 
be  pardoned  for  saying  that  I  do  not  remember  that  much  is 
known,  or  at  least  related,  concerning  the  people  who  inhabited 
the  northern  coasts  of  Africa  during  the  time  of  the  early 
Egyptian  kings,  nor  of  the  western  coast,  nor  of  that  of  Portu- 
gal, the  inhabitants  of  which  countries  must  have  been  in 
constant  intercourse  with  those  of  Atlantis.  Have  the  round 
towers  on  the  coast  of  Portugal  been  as  yet  accounted  for  ? 
And  have  the  libraries  of  Lisbon,  and  especially  Mafra,  been  yet 
examined  ?  Have  any  steps  been  taken  on  the  west  coast  of 
Africa  to  obtain  evidence,  or  relics  ?  I  think  not ;  except  that 
some  one  made  verbal  enquiries  once  at  the  Cape  de  Verde 
Islands.    In  fadl  I  may  say,  in  conclusion,  that  no  special 


49^  Correspondence,  [August^ 

enquiry  has  yet  been  set  on  foot  concerning  Atlantis,  and  it 
appears  to  me  that  one  of  the  most  interesting  questions  of  the 
day  should  be  allotted  its  share  of  investigation. — I  am,  &c., 

Cl.  db  Crespigny. 

[This  communication  is  the  more  interesting  because  the 
writer  does  not  appear  to  be  acquainted  with  certain  recent 
speculations  in  this  direction,  and  in  particular  with  the  work  of 
Mr.  Donnelly  reviewed  in  our  June  number. — Ed.  J.  S.] 


NATURAL    IMITATION. 


To  the  Editor  of  the  journal  of  Science, 

Sir, — The  following  remarks  of  Gordon  Gumming  (**  Two 
Years'  Adventures  in  the  Interior  of  South  Africa  *')  appear  to 
me  woithy  of  being  separated  from  the  text  of  what  is  gene- 
rally conceived  to  be  merely  an  amusing  hunting  work.  The 
remarks  are  profound  and  most  interesting  to  naturalists,  and 
when  its  date  is  considered  (Odlober,  1843)  places  its  author  high 
in  the  lists  of  natural  observers,  preceding  as  it  does  the  observa- 
tions of  both  Bates  (<<  The  Naturalist  on  the  Amazons  ")  and 
Wallace  (**  The  Malay  Archipalago  ").  The  remarks  are  the 
more  interesting  as  they  are  detached  from  all  technical  ideas, 
and  were  not  written  to  support  any  particular  theory.  In  the 
many  works  I  have  read  on  this  interesting  subjedl  I  nowhere 
find  the  original  observance  of  this  peculiar  natural  phenomenon 
is  given  to  Gordon  Gumming. 

*<  There  can  be  no  doubt  that  every  animal  is  seen  to  its 
greatest  advantage  in  the  haunts  which  Nature  destined  them  to 
adorn  "  (witness  Waterton's  observations  on  the  Sloth),  **  and 
amongst  the  various  living  creatures  which  beautify  this  fair 
creation  I  have  often  traced  a  remarkable  harmony  between  the 
form  of  the  animal  and  the  general  appearance  of  the  locality  in 
which  it  is  found  :  this  I  first  remarked  at  an  early  period  of  my 
life,  when  Entomology  occupied  a  part  of  my  attention.  No 
person  following  this  interesting  pursuit  can  fail  to  observe  the 
extraordinary  likeness  which  insedls  bear  to  the  various  abodes 
in  which  they  are  met  with.:  thus  among  the  long  grass  we  find 
a  variety  of  long  green  insedls  whose  legs  and  antennae  resemble 
the  shoots  emanating  from  the  stalks  of  the  grass,  that  it 
requires  a  pra(5lical  eye  to  distinguish  them.  In  sandy  distri(5ls 
varieties  are  met  with  of  a  colour  similar  to  the  sand  which  they 
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inhabit.  Among  the  green  leaves  of  the  various  trees  of  the 
forest  innumerable  leaf-coloured  insedls  are  to  be  found  ;  whilst 
closely  adhering  to  the  rough  grey  bark  of  the  satne  trees,  we 
observe  beautifully  coloured  grey-looking  moths  of  various 
patterns,  yet  altogether  so  resembling  the  bark  as  to  be  invisible 
to  the  passing  observer.  In  like  manner  among  quadrupeds  I 
have  traced  a  corresponding  analogy,  for  even  in  the  case  of  the 
stupendous  elephant  the  ashy  colour  of  his  hide  so  corresponds 
with  the  general  appearance  of  the  grey  thorny  jungles  which 
he  frequents  throughout  the  day  that  a  person  unaccustomed  to 
hunt  these  animals',  standing  on  a  commanding  situation,  might 
look  down  upon  a  herd  and  fail  to  detedl  their  presence ;  and 
further,  in  the  case  of  the  giraffe,  which  is  invariably  met  with 
among  venerable  forests,  where  numerous  blasted  and  weather- 
beaten  trunks  and  stems  occur,  I  have  repeatedly  been  in  doubt 
as  to  the  presence  of  a  troop  until  I  had  recourse  to  my  tele- 
scope ;  and  on  referring  to  my  savage  attendants,  I  have  known 
even  their  pradlical  eyes  deceived,  at  one  time  mistaking  these 
dilapidated  trunks  for  camelopards,  and  again  confounding  real 
camelopards  with  those  aged  veterans  of  the  forest." — (Edition, 
1856.) — I  am,  &c., 

S.  Billing. 


THE    NICETY    OF    BIRDS. 


To  the  Editor  of  the  journal  of  Science* 

Sir, — Permit  me  to  make  an  /addition  to  the  fa(5ls  given  under 
this  title  by  H.  M.,  in  your  February  issue.  A  pair  of  love-birds 
in  my  possession  always  bury  any  objecfl  which  they  dislike  under 
the  husks  of  the  millet  which  forms  their  food.  A  strawberry 
was  once  given  them,  in  the  supposition  that,  like  most  of  the 
Psittacidse,  they  would  relish  fruit.  It  disappeared,  and  I  thought 
it  had  been  eaten,  but  the  next  day,  on  cleaning  out  the  cage, 
the  missing  strawberry  was  fo^nd  carefully  buried  in  a  heap  of 
sand  and  millet-shells. — I  am,  &c., 

E.  A.  o« 
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AN    BOO    WITHIN    AN    BOO. 


To  the  Editor  of  the  journal  of  Science, 

Sir,— In  •*  Gardening  Illustrated  ")  June  23,  1883)  Mr.  H.  E. 
Sprengle,  of  Grimsby,  states  as  follows  : — **  On  June  ist  one  of 
my  Brahma  hens  laid  an  Qgg  which  on  account  of  its  large  size 
I  determined  to  blow  out  and  preserve.  During  the  process  I 
found,  to  my  astonishment,  that  the  egg  contained  another  egg 
within.  There  was  the  white  and  yolk  to  each,  and  the  shell  of 
the  inner  egg  was  as  hard  as  that  of  the  outer  one,  I  succeeded 
in  blowing  them  both  without  accident.  The  egg  measured  in 
circumference  9  inches  by  6}  inches,  but  the  inner  one  was  barely 
half  that  size." 

This  appears  to  be  a  fa(5l  worth  preserving ;  therefore  I  send 
to  your  Journal  the  cutting. 

Some  years  ago  I  found  a  tolerably  large  cinder  in  an  egg, 
which  has  been  a  continual  wonder  to  me ;  but  an  egg  within  an 
^gg  transcends  my  wonder,  and  points  to  the  mode  how  the 
cinder  got  into  the  egg. — I  am,  &c., 

S.  Billing. 
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NOTES. 


In  visiting  the  Engineering  Exhibition  at  the  Islington  Agricul- 
tural Hall,  Islington,  we  were  particularly  struck  with  the 
aluminium  alloys  exhibited  by  the  Aluminium  Crown  Metal 
Company  working  under  Webster*s  Patent.  It  seems  to  us  that, 
for  the  manufadlure  of  scientific  apparatus,  the  days  of  brass 
are  ended.  The  superior  hardness  and  strength  of  the  new 
metal,  its  lightness,  and  immunity  from  the  oxidising  and  sul- 
phurising adlion  of  the  air  are  most  signal  advantages,  which 
must  more  than  compensate  for  its  higher  price. 

The  "  Textile  World  '*  remarks  : — "  The  bane  of  the  admi- 
nistration of  the  South  Kensington  Museum  is  that  its  contents 
are  being  perpetually  shuffled  about,  as  if  it  were  meant  merely 
to  amuse  the  public  with  a  sort  of  colonial  kaleidoscope.  Will 
it  be  believed  that  instead  of  showing  the  portion  of  Mr.  darkens 
textile  fabrics  which  are  exhibited  in  the  India  Museum  in  com- 
bination with  the  old  historical  collections  of  these  manufa(5tures, 
the  latter  have  all  been  removed  out  of  sight  to  make  more 
room — and  far  more  than  was  necessary — for  the  former,  thus 
throwing  away  all  the  advantages  manufadlurers  and  other  ex- 
perts would  have  derived  from  a  close  comparison  of  the  two 
colledlions  ?  Moreover,  the  new  chintzes  and  carpets  are  without 
labels,  even  general  ones,  and  are  so  inartistically  hung  that  they 
produce  a  most  slovenly  effeifl.  The  lower  gallery  in  which  they 
are  shown  being  also  very  closely  packed  with  the  miscellaneous 
colledlions  of  the  Prince  of  Wales's  Indian  presents,  and  the 
miscellaneous  loans  of  the  Royal  Asiatic  Society,  the  whole 
place  has  the  appearance  rather  of  a  cosmopolitan  mercantile 
store  than  of  a  scientifically  arranged  art  museum."  How  is  it 
that  nothing  more  is  heard  of  the  promised  India  and  Colonial 
Museum  which  was  to  have  been  eredled  in  a  central  and  acces- 
sible place,  the  Thames  Embankment  ? 

According  to  Drs.  Weir,  Mitchell,  and  Reichert  ('*  Medical 
Press  '*)  snake-venoms  have  always  an  acid  readlion,  re-dissolve 
in  water  after  drying,  and  contain  no  alkaloid.  They  consist  of 
three  distin(5l  proteids.  The  first  of  these  is  a  peptone,  less 
adlive  than  the  combined  poison,  but  inducing  oedema  and  putre- 
fa(5lion  ;  the  second  (the  "  cobric  acid  "  of  Dr.  Winter  Blyth  ?) 
is  the  most  virulent,  and  in  a  few  minutes  after  injedlion  produces 
infiltratiqn  of  blood  into  the  neighbouring  tissues  ;  the  adtion  of 
the  third  is  doubtful* 
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M.  Venukoff  (*'  Comptes  Rendus  ")  gives  a  summary  of  the 
scientific  results  obtained  by  Col.  Prejevalsky  in  his  last  Expe- 
dition in  Central  Asia.  He  has  established  the  former  existence 
of  glaciation  on  a  vast  scale  in  the  north  of  Thibet.  He  notices 
strong  westerly  tempests,  unaccompanied  by  lightning,  which 
occur  almost  daily  in  the  deserts  of  Dzoungaria  and  on  the  table- 
lands of  Thibet.  His  colle<5lions  include  90  species  of  mammals, 
400  of  birds,  50  of  reptiles,  53  of  fishes,  an  unknown  number  of 
insedls,  1500  plants.  He  has  discovered  the  horse  and  the  camel 
in  their  wild  state,  and  the  mountain  goose.  The  animals  were 
so  accustomed  to  man  that  they  showed  no  alarm  even  after 
some  of  their  number  had  been  shot.  He  clearly  traces  the  origin 
of  the  loess,  so  vastly  developed  in  Eastern  Asia,  to  the  adlion 
not  of  water,  but  of  wind.  This  amount  of  work  is  all  the  more 
wonderful  if  we  consider  that  scientific  research  is,  after  all,  not 
the  esoteric  motive  of  the  Expeditions  of  Col.  Prejevalsky. 

Prince  Roland  Bonaparte  is  about  to  publish  a  series  of  essays 
on  anthropology. 

Prof.  Huxley,  in  the  recent  Rede  Ledture  at  Cambridge,  sur- 
prised his  hearers  by  producing  an  extremely  Evolutionist  passage 
to  be  found  in  the  **  Natural  Theology  "  of  Archdeacon  Paley  I 

The  Albert  Medal  of  the  Society  of  Arts  has  this  year  been 
awarded  to  Sir  Joseph  D.  Hooker. 

A  strange  incident  happened  at  one  of  M.  Brown- S^quard's 
Ledlures  on  Experimental  Physiology,  at  the  College  de  France. 
As  he  was  about  to  begin  his  operation  a  female  Bestiarian 
dashed  the  scalpel  out  of  his  hand  with  her  umbrella.  She  was 
removed  by  a  policeman,  protesting  volubly  all  the  way. 

Miss  S.  L.  Andrew  (**  Popular  Science  Monthly  ")  gives  inte- 
resting particulars  fully  proving  that  the  common  garden  petunia 
(P.  grandiflora)  is  an  insedlivorous  plant.  (Everyone  must  have 
noticed  that  its  odour  is  very  attradlive  to  insedls,  especially  at 
nightfall,  but  the  purpose  of  the  attradtion  was  hitherto  unsus- 
peifled.) 

M.  Daubr6e  (**  Comptes  Rendus  '*)  gives  an  account  of  a 
meteorite  which  fell  between  Nogoga  and  Concepcion,  in  the 
province  of  Entre-Rios,  La  Plata.  It  belongs  to  the  rare  class 
containing  carbon  in  a  state  of  organic  combination. 

According  to  the  **  Spiritual  Record,"  **  Stuart  Cumberland  " 
is  now  pra(5lising  vigorously  in  America. 

The  RoUeston  Memorial  Fund  reaches  ;^i20o,  and  has  been 
delivered  over  to  the  University  of  Oxford  to  found  a  prize  for 
original  research  in  animal  and  vegetable  morphology  and  phy- 
siology, which  will  be  awarded  every  two  years. 
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The  faAs  coUedled  by  Miss  Ormerod  prove  the  alarming  extent 
of  the  injury  occasioned  by  inse(5ls  even  in  this  country.  The 
loss  last  year,  due  to  Aphides,  comes  close  upon  two  millions 
sterling;  whilst  the  damage  wrought  by  wireworm,  weevil,  &c., 
to  wheat,  barley,  peas,  beans,  and  tares  seems  to  range  from  £2 
to  £^  per  acre. 

We  learn  that  the  introduction  of  **  many  English  birds  "  into 
Tasmania  is  projedled.  We  should  advise  here  great  caution. 
The  English  native  fauna  and  flora  number  very  few  species 
worth  introducing. 

Prof.  Simon  Newcomb  (**  Monthly  Notices  Roy.  Astr.  Soc.'*) 
refutes  the  charges  of  falsification  which  have  been  brought 
against  Hell  as  regards  his  observations  of  the  transit  of  Venus 
in  1769. 

The  **  St.  Petersburg  Med.  Wochenschrift "  reopens  the  ques- 
tion of  the  sanity  and  legal  responsibility  of  Guiteau.  It  holds 
that  the  assassin,  though  not  formally  insane,  was  all  his  life  on 
the  margin  of  insanity,  and  advocates  the  dodlrine  of  a  gradu- 
ated responsibility. 

It  is  asserted  in  some  quarters  that  the  discovery  of  ele<5lro- 
magnetism  is  due  not  to  Oerstedt,  but  to  Giovanni  Romagnosi, 
an  Italian. 

Prof.  Owen  (**  Geolog.  Mag.")  having  received  the  outline  of 
an  entire  skull  of  Thylacoleo  points  out  the  expansion  of  the 
temporal  fossae  as  being  additional  evidence  for  the  carnivorous 
chara(5ler  of  this  extin(5l  species. 

Mr.  Searles  V.  Wood  ("  Geolog.  Mag.")  argues  that  the  cause 
of  the  glacial  period  was  a  diminution  in  the  heat-emitting  power 
of  the  sun.  He  shows,  in  opposition  to  Dr.  Tyndall,  that  de- 
creased evaporation  does  not  imply  a  diminished  snowfall.  This 
view  is  necessarily  at  issue  with  the  dynamical  theory  of  the 
sun's  heat,  a  do(5lrine  which  harmonises  badly  with  the  teachings 
of  geology  and  biology. 

It  is  insinuated  that  eminent  men  of  Science  who  ten  years 
ago  leaned  to  the  materialistic  interpretation  of  the  universe  are 
now  "  hedging  "  very  judiciously. 

The  Concord  Summer  School  of  Philosophy  is  at  work,  and 
will  doubtless  prove  fruitful  in  remarkable  sayings. 

Herr  Munk  (**  Verhand.  Physiol.  Gesell.  Berlin  ")  proves  expe* 
rimentally  that  neutral  fats  can  be  formed  synthetically  in  the 
animal  system  from  free  fatty  acids. 

At  the  July  meeting  of  the  Entomological  Society  a  paper,  by 
Mr.  Lewis,  on  the  Lucanidse  of  Japan  was  read.    The  author 
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contends  that  here,  as  well  as  among'  the  Longicomes,  Bupres- 
tidae,  &c.,  the  larger  species  show  great  individual  variation  in 
size  according  to  the  supply  of  food.  In  smaller  species,  and  in 
grbups  where  the  larva  can  seek  its  own  food,  the  size  is  approx- 
imately constant. 

Mr.  A.  R.  Wallace  has  been  elecfled  a  foreign  member  of  the 
Dutch  Society  of  Sciences,  at  Haarlem. 

Dr.  Sluiter  is  endeavouring  to  establish  a  zoological  station  in 
Java, — a  locality  which  will  afford  ample  scope  for  interesting 
research. 

Drs.  Mitchell  and  Reichert  {**  American  Naturalist  **)  have 
proved  that  the  bite  of  Holoderma  suspiciosum  may  be  fatal. 
The  venom,  unlike  that  of  serpents,  is  alkaline. 

According  to  J.  C.  Hughes  {**  Forest  and  Stream  ")  pigs  in 
British  Columbia  have  learnt  to  dive  for  salmon  in  the  clear 
rivers. 

As  far  as  scientific  eminence  and  merit  are  concerned,  the 
suitability  of  Prof.  Huxley  for  the  Presidency  of  the  Royal 
Society  is  universally  admitted. 

MM.  Carl  Vogt  and  Emile  Yung,  in  their  "  Trait6  d'Anatomie 
compar6e,"  insist  that  distin(5l  animal  sources  may  give  rise  to 
series  of  beings,  some  of  which  may  mutually  approximate  and 
tend  to  be  confounded  together.  **  Thus  we  may  place  in  the 
same  class,  the  same  order,  and  even  in  the  same  genus,  species 
whose  ancestors  were  originally  perfedlly  distindl.'* 

M.  H.  de  Varigny  {**  Comptes  Rendus  ")  has  examined  the 
influence  of  the  various  salts  present  in  sea-water  upon  fresh- 
water animals.  He  finds  that  calcium  sulphate  and  carbonate 
have  no  influence  ;  magnesium  sulphate  and  chloride  and  potas- 
sium chloride  (in  the  proportions  present  in  the  sea)  very  little ; 
the  injurious  adlion  being  due  to  the  common  salt. 

M.  K.  Mullenhoff  (*'  Naturforscher  ")  has  at  last  solved  the 
question  of  the  cells  of  bees.  He  proves  that  their  peculiarities 
are  due  neither  to  high  intelligence  nor  to  a  miraculous 
"  instin(5l,"  but  simply  to  certain  physical  conditions,  which  we 
shall  explain  in  full. 

Dr.  Burmeister  has  discovered,  in  La  Plata,  a  fossil  sloth, 
twice  the  size  of  any  now  living,  but  apparently  of  arboreal 
habits. 

Dr.  C.  C.  Abbott  (**  Science")  records  the  fadl  of  crows  cap- 
turing mussels  at  low  tide,  carrying  them  inland  in  the  beak 
(not  the  feet),  and  letting  them  fall  to  break  the  shell ;  then  re- 
turning for  fresh  booty  to  the  shore,  until  the  rise  of  the  tide  put 
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an  end  to  their  fishing.  Then,  and  not  till  then,  they  hastened 
to  feed  upon  their  prey,  evidently  understanding  the  nature  of 
the  tides,  and  knowing  that  the  time  for  such  sport  was  short. 

The  '*  Medical  Press  and  Circular,''  quoting  an  address  deli- 
vered by  Dr.  Balthazar  Foster,  makes  some  apt  comments  on 
the  "  Political  Powerlessness  of  the  Medical  Profession." 
Were  this  otherwise  the  Bestiarian  hubbub  would  have  been 
less  formidable. 

An  American  naturalist  proposes  the  generalisation  that 
every  particoloured  cat  has  the  tip  of  its  tail  black,  and  every 
particoloured  dog  the  tip  of  its  tail  white.  This  is  not 
stridlly  corre(5l,  since  there  are  buff  and  white  cats  without 
any  black  spot,  and  black  and  tan  dogs  without  a  trace  of 
white. 

Dr.  A  Rizat  speaks  of  the  Graeco-Latin  terms  used  in  Science 
as  being  sometimes  misunderstood,  even  by  their  inventors. 

The  **  Transacflions  of  the  New  York  Academy  of  Sciences  " 
give  an  instance  of  how  popular  natural  history  is  manufactured. 
A  certain  author  asserts  that  **  while  at  Bermuda  he  had  seen 
an  Octopus  leave  the  water  and  climb  a  cliff  200  feet  high,  in 
pursuit  of  a  red  crab.'*  The  **  Transa<5lions  '*  show,  in  com- 
ment, that  there  is  no  cliff  of  any  kind  in  Bermuda  200  feet 
high ;  that  there  is  no  crab  on  the  Bermudan  shores  having  a 
red  carapace  ;  and  that  the  only  species  of  Octopus  known  there 
never  leaves  the  water. 

Prof.  Spring,  of  Li^ge,  endeavours  to  show  that  free  carbon 
is  in  a  dead  state,  and  that  previous  to  entering  into  organic 
compounds,  and  still  more  into  the  bodies  of  living  beings,  it 
must  undergo  two  successive  depolymerisations,  which  endow 
it  with  new  properties.  He  does  not,  however,  show  how  the 
second  depolymerisation  is  to  be  effetfted. 

A  recent  writer  on  medical  eletflricity  announces,  as  .  a  great 
discovery,  that  "  eledlricity  a(5ling  on  flesh  deprived  of  blood  or 
fluid  is  a  deadly  poison."  How  he  got  the  flesh  of  any  living 
animal  into  such  a  state,  and  yet  retaining  its  vitality  so  as  to  be 
capable  of  being  poisoned,  is  not  explained. 

Mr.  Edison  believes  that  means  will  ultimately  be  found  to 
obtain  eledlricity  from  the  earth  without  the  use  of  any  machinery 
whatever. 

According  to  the  *^  Medium  and  Daybreak  *'  Swedenborg 
claimed  the  invention  of  ^he  torpedo,  the  mitrailleuse,  the 
hydraulic  lift,  and  the  discovery  of  the  circulation  of  the  blood. 

The  Public  Library  of  Melbourne,  as  well  as  the  Art  Gallery 
and  Museum,  are  now  open  on  Sunday  afternoons. 
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On  the  i6th  ult.  a  most  able  paper  on  the  '*  Preservation  of 
Fish  Life  by  excluding  the  Pollution  of  Town  Sewage  *'  was 
read  at  the  Fisheries*  Exhibition,  by  the  Hon.  W.  F.  B.  Massey- 
Mainwaring.  In  the  discussion  which  followed  all  the  speakers 
expressed  their  preference  of  the  chemical  treatment  of  sewage 
as  against  irrigation,  pumping  into  the  sea,  &c. 

According  to  the  "  Medical  Press "  Prof.  Schuethauer,  of 
Pesth,  in  making  a  post-mortem  examination  of  a  woman 
aged  70,  found  that  the  spleen  was  absent,  and  had  never 
existed. 

The  dire<5lor  of  an  ultramarine  works  in  Germany  is  reported 
to  have  observed  that  during  forty  years  none  of  his  workmen 
have  been  affedled  with  pulmonary  consumption.  This  immu- 
nity is  ascribed  to  the  sulphur  fumes  pervading  the  works.  This 
observation,  if  corre(5l,  tends  to  support  the  **  germ  theory  *'  of 
the  origin  of  phthisis. 

The  influx  of  the  rural  population  into  the  great  cities  is  in 
Europe  regarded  with  alarm  and  regret.  We  were  no  little  sur- 
prised at  finding  a  writer  in  an  American  contemporary  congra- 
tulating his  countrymen  on  the  <'  progressive  emancipation  of 
the  people  from  an  agricultural  life.** 
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THE  FUEL  OF  THE  SUN. 

By   W.    MATTIEU    WILLIAMS,    F.R.A.S.,  F.C.S. 

Svo.f  Cloth,  Price  ys»  6d. 

The  Author  endeavours  to  demonstrate  that  the  atmosphere  o  four  earth  is 
but  a  portion  of  the  universal  medium  of  space  which  the  earth  has  accumu- 
lated by  its  gravitation.  The  atmosphere  of  the  Sun  is  calculated  on  this 
basis,  and  it  is  shown  that  the  original  evolution  of  solar  light  and  heat  is  a 
necessary  consequence  of  the  atmospheric  accumulation  due  to  his  gravitation. 

A  continual  supply  of  fresh  solar  fuel  is  further  shown  to  result  from  the 
combined  adion  of  planetary  disturbance  and  the  Sun's  motion  of  translation  ; 
and  thus  both  the  origin  and  the  maintenance  of  solar  and  stellar  heat  and 
light  are  explained. 

All  the  details  of  photospheric  phenomena, — the  spots,  the  faculae,  the 
mottling  ''granulations,"  &c.,  &c.,  follow  as  incidental  consequences;  as  also 
the  prominences,  the  corona,  the  zodiacal  light,  and  the  zones  of  meteors  and 
aerolites. 

The  atmospheres  of  the  planets  are  calculated  on  ihc  same  basis  ;  and  this 
reveals  a  consistent  explanation  of  the  observed  meteorology  of  the  inferior 
planets,  the  surface  phenomena  and  specific  gravity  of  the  superior  planets,  and 
the  rings  of  Saturn. 

The  phenomena  of  the  nebulae  are  shown  to  be  necessary  results  of  the 
atmospheric  accumulations  of  certain  modifications  of  star  clusters,  or  great 
solar  systems ;  and  an  explanation  of  the  conne(5lion  between  solar  phenomena 
and  terrestrial  magnetism  is  suggested. 

The  whole  argument  is  based  upon  known  and  well-established  fa(5ls,  and 
unaided  by  any  hypothetical  assumptions  of  imaginary  materials  or  forces. 
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I.    THE    VELOCITY    OF    LIGHT.* 
By  O.  Reichenbach. 


<*  Hence  the 
furnishes  a  test 
Maxwell. 


agreement  or  disagreement  of  the  values  of  V  and  v 
of  the  eledro-magnetic  theory  of  Light."— Clxrk 


LL  mattert  being  equally  subjeft  to  gravity,  the 
variety  in  its  distribution  leading  to  variety  of  mo- 
tions can  be  the  only  cause  of  variety  of  matter. 

Laplace's  V=  ^^HK-^-D  gives  for  air,  at  15*22  C,  the 
mean  temperature  at  the  surface  of  the  earth,  under  760  m.m. 
pressure ;  the  velocity  of  sound  345  metres  in  a  second. 
The  atmosphere,  however,  contains  water-stuff  in  every 
form,  which  wind  raising  accelerates  and  retards  sound. 

The  water-stuff  always  in  the  air,  0.  s.  p.,  is  347  centims. 
over  the  earth,  the  i-r-2978  of  the  mass  of  the  atmosphere. 
This  water  propagating  sound  with  a  velocity  to  that  in  air 
as  the  respeAive  specific  heats  4*25  :  i,  the  mean  increase 
of  the  velocity  of  sound  through  the  whole  of  the  atmo- 
sphere is  51  metres: — 

345  m.  +  51  m.  =  396  metres, 

which  is  the  mean  rotary  velocity  of  the  surface  of  the 
earth,  0.  s.  p. 

*  Referring  frequently  to  '*  On  some  Properties  of  the  Earth  '  (Wertheimer 
and  Lea :  London,  1880)  I  designate  it  by  o.  s.  p. 

t  In  1849  I  wrote,  not  unprophetically,  "  Without  matter  no  sound.  Sound 
deranees  the  parallelism  of  the  light  orbits  of  atoms.  Sound  gives  an  image. 
Sound  displaces  light;  one  might  possibly  observe  oscillations  of  the  dark 
rays  of  light  by  a  strong  sound  ;  the  more  elastic  the  medium  through  which 
the  light  moves,  and  the  denser  the  medium  on  which  it  is  received,  the  better. 
With  patience  one  might  magnetise  iron  by  sound.*' 

VOL.   v.   (third  SBRISS.)  2  L 


5o6  The  Velocity  of  Light.  [Septembefi 

This  solar  aqueous  disturbance  is  regulated  in  its  more 
and  less  by  the  778  times  the  347  centimetres  are  annually 
renewed ;  we  have — 

(396  m.  —  347  m.)  -f-  778  =  6*58  metres, 

as  mean  acceleration  and  retardation  of  sound,  and  of  the 
atmosphere  through  its  whole  height  by  wind.     It  is — 

347  m.-5i  m. :  347  m.  +  51  m,  =  i  :  1*37 

as  the  oscillations  of  the  magnetic  needle  within  the  mean 
of  the  two  regions  of  intensity,  the  mean  of  the  minima  to 
that  of  the  maxima  of  magnetic  intensity  being  i  :  1*37 '. 

The  apparent  irregularities  in  this  system  of  compensa- 
tions corresponding  to  i  -5-  59*56,  the  eccentricity  of  the 
orbit  of  the  earth,  or  the  mean  tension  of  all  ascending 
vapour  against  the  weight  of  the  atmosphere,  or  to — 

I -^  59-56'  =  1-^3546 

the  mass  of  the  sea  to  that  of  the  earth,  &c. 

The  compressibility  of  water  at  I5*22'*  C.  by  one  atmo- 
sphere being  0*0000464,  the  velocity  of  sound  in  water  is, 
according  to  Laplace's  ^g^-5-X,  equal  1454  metres. 

The  earth  below  the  atmosphere  and  sea  is  a  solid,  with 
an  intervenient  more  or  less  liquid  stratum,  in  the  mean 
5*45  times  more  dense  than  the  salt  sea.  Attraction  within 
changes  with  distribution  of  density  and  depth.  The 
change  in  solar  distance  is — 

I  -7-  2978  ;  it  is  ^2978  =  5*45  : 

when  we  assume  as  probable  that  the  mean  of  compressi- 
bility of  the  substances  composing  the  earth  is  under 
pressure  of  one  atmosphere  i  -5-  2978  of  that  of  water,  con- 
sidering differences  of  temperature,  0.  s.  p.  as  i  -?-  2978,  is 
the  percentage  of  water-stuff  in  the  air  or  of  salt  in  the 
sea,  the  velocity  of  sound  for  the  mean  earth  will  be  5*45 
times  that  in  water,  or  1454  m.  x  5-45  =  7933  metres.* 

The  velocity  of  a  point  at  the  equator  in  daily  rotation  is 
457  metres,  and  its  centrifugality  is  i-?-289  of  gravity.  A 
tangential  velocity  of  457  m.  x  ^289  =  7933  metres,  or  that 
of  sound  in  the  mean  solid  would  make  any  particle  all  over 
the  earth  absolutely  centrifugal  if  the  pressure  of  the  atmo- 
sphere and  sea,  and  adhesion  and  cohesion  of  molecules  in 
and  amongst  each  other,  the  centrifugal  opposition  and  the 
co-attradlion  of  the  sun,  o.  s.  p.,  did  not  turn  projeAion  into 
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vibration.  All  sound  carried  to  the  centre  of  the  earth  is 
neutralised  by  a  counter-vibration  from  the  opposite  side. 

The  compressibility  of  ocean  water  at  its  mean  temper- 
ature is  i-^i2'o8  (the  proportion  of  the  polar  zones  to  the 
sphere)  less  than  that  of  water  at  20°  C.  (the  mean  temper- 
ature of  the  surface  layer  of  the  sea),  or  only — 

0*0000417  =  14-  23730 

of  the  depth  of  the  ocean,  which  is  also  the  proportion  of 
the  radius  of  the  earth  to  the  mean  solar  distance.  The 
compressibility  of  the  ocean  by  the  atmosphere  stands  thus 
in  a  simple  relation  to  the  elliptic  and  polar  motions  of  the 
earth,  and  to  the  elastic  rea<5tions  of  land,  shell,  and  inter- 
venient  stratum,  in  an  opposite  sense  to  those  atmospheric 
changes  for  which  the  sea  originally  furnishes  the  material. 

When  sound  is  coUedled  and  levelled  by  the  tympane  of 
the  photophone,  and  entrusted  to  beams  of  light  and  radiant 
heat,  centralised  by  a  lens,  the  air-waves  produced  by  our 
breath  are  transferred  from  the  general  atmosphere  to  the 
atmospheres  and  bodies  of  molecules,  and  re-transferred  to 
the  receiver  again  magnified  from  molecular  to  terrestrian 
dimensions. 

When,  in  the  telephone,  eledlric  and  magnetic  motions 
are  substituted  for  plain  light  and  heat  motions  of  the  photo- 
phone,  the  difference  is  one  of  inter-  and  intra-molecular 
motions.  The  again  enlarged  sound-waves  are  delivered  to 
and  re-centralised  and  insulated  by  the  ear-tube,  which 
transmits  the  message  of  the  outer  world  to  the  molecular 
eleftric  conduftion  of  the  acoustic  nerve  for  conveyance  to 
the  brain, — the  camera  where  we  store  and  arrange,  to  the 
degree  of  its  capacity,  all  phonographs  and  photographs  by 
which  we  refraA,  refledl  and  concentrate,  diffuse  and  absorb 
the  intelligence  of  the  infinite. 

"  La  difference  qui  existe  entre  les  sons  graves  et  les  sons 
aigus  est  si  frappante  pour  nos  organes  qu'elle  doit  certaine- 
ment  correspondre  a  quelque  modification  physique  bien 
caraA6ristique  dans  Tair  qui  porte  les  sons,"  said  Pouillet, 
without  fathoming  his  thought  to  its  full  depth.  The  deepest 
audible  wave  has  in  the  mean  state  of  the  atmosphere  a 
length  of  10*36  metres,  which  is  that  of  a  column  of  water 
equal  in  weight  to  the  whole  atmosphere  pressing  on  us. 
The  highest  audible  sound-wave  is  31  m.m.,  the  i  ^  333  of 
the  deepest,  i  ^  333  being  the  mean  centrifugality  of  the 
earth,  and  the  mass  of  the  atmosphere  to  that  one  of  the 
sea,  o.  s.  p. 

Sound  is  not  transferable  through  vacuum.    The  waves 
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of  matter  to  be  audible  must  be  of  a  certain  size,  which  is 
direAIy  obtained  only  by  the  mass  motion  of  matter  against 
coherent  or  contiguous  matter.  The  vibrations  of  a  tuning- 
fork  within  a  vacuum  are  inaudible,  yet  they  put  the  bell 
around  in  vibration,  for  they  are  seen. 

The  denser  a  medium  at  equal  elasticity,  or  the  more 
elastic  at  equal  density,  the  more  rapidly  it  carries  sound. 
But  when  sound  is  carried  by  light  it  travels  still  more 
rapidly,  and  yet  it  shall  then  be  carried  by  a  luminiferous 
ether  mfinitely  less  dense  than  our  atmosphere. 

The  emission,  as  well  as  the  undulation,  theory  has  occa- 
sionally predicted  observations,  for  truth  may  be  disguised 
in  myths.  The  propagation  of  light  does  not  require  what 
we  do  not  know,  but  atoms  about  which  we  know  a  little. 
Whereas  Newton  left  it  "  to  the  consideration  of  the  reader 
if  his  agent,"  leading  matter  according  to  the  law  of  gravity, 
"  be  material  or  immaterial " ;  the  apostles  of  ether  now 
call  it  matter.  If  it  be  matter  in  any  state  the  propagation 
of  light  should,  like  that  of  sound,  be  connedled  with  the  g 
of  the  earth.  Yet  light  is  said  to  travel  uniformly  across 
the  orbit  of  the  earth  from  the  moons  of  Jupiter  and  the 
most  distant  stars,  and  from  any  generator  to  any  receiver 
whatsoever,  unless  within  our  atmosphere.  Yet  attraction 
vastly  decreases  through  these  spaces,  and  depends  on  mass. 
The  velocity  of  light  should  also  be  influenced  by  the  gof 
the  mass  from  which  it  starts.  The  density  of  ether — in- 
different if  it  be  gaseous,  liquid,  or  solid — could  not  be 
uniform  between  the  generator  and  receiver  of  light. 

According  to  some  the  ether  is  an  undivided  rigid  solid. 
How  could  it  undulate,  having  no  internal  elasticity,  no 
space  for  motion  ?  how  could  it  be  pierced  regardless  of  the 
propelling  and  resisting  force,  according  to  the  theory  of 
emission? 

The  velocity  of  sound  is  measured  by  elasticity  of  tan- 
gible matter ;  but  who  shall  measure  the  elasticity  of  what 
nobody  ever  felt,  saw,  and  caught,  or  intelligibly  described  ? 

According  to  others  ether  is  a  contiguous  liquid,  moving 
with  '*  infinite  "  rapidity  in  vortices  within  bounded  spaces, 
now  carrying  all  sorts  of  matter  along,  now  passing  through 
it,  now  surrounding  it  through  vastest  spaces  with  undensest 
density,  now  jammed  and  compressed  between  its  mole- 
cules. 

The  liquid  shall,  revolving  in  closed  spaces  or  in  a  finite 
universe,  become  an  absolutely  rigid  liquid.  A  number  of 
entertaining  experiments  shall  even  prove  this  stupendous 
theory.   A  bounded  universe  within  infinity  is  an  absurdity ; 
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and  what  gives  rigidity  to  a  whirling  liquid  within  a  bounded 
space  but  centrifugality  refledled,  which  is  the  outcome  of 
centlipetality,  of  plain  matter  ?  Centrifugality  cannot  pro- 
duce an  effedl  greater  than  its  cause :  a  liquid  at  the  limit 
of  absolute  rigidity  by  vortex  motion  would  either  break  its 
boundaries  or  destroy  its  own  motion^  collapse ;  and  centri- 
petality,  and  consequent  polarity,  would  be  re-established 
by  increase  of  density  of  the  one  part,  and  creation  of  a 
vacuum  of  the  other,  inside  a  bounded  space. 

Can  one  not  see  that  a  gas,  a  liquid,  a  solid,  anything 
having  no  interstices, — that  is,  no  inner  surfaces,  no  dispa- 
rities of  inner  motion,  but  filling  all  space  with  uniformity, 
— is  nothing  ? 

I  ask  the  thoughtful  amongst  the  professors  of  the  infal- 
lible creed,  with  all  its  sedlarianisms.  Is  there  anything  more 
difficult  of  conception  and  explanation  in  adlion  at  a  distance 
than  in  the  existence  of  matter  ?  Any  least  volume  taken 
as  a  sphere,  not  moving,  as  a  nucleus,  a  point,  surrounded 
by  one  or  more  concentric  strata  of  least  thickness,  is  abso- 
lutely contiguous  matter  when  the  difference  of  attraction 
from  an  interior  to  the  next  exterior  stratum  or  surface  is 
less  than  the  difference  in  excess  of  size  of  the  exterior  over 
the  interior  surface,  which  may  represent  as  well  a  decrease 
as  an  increase  of  attradlion  toward  the  centre  of  the  whole 
space  or  volume ;  but  when  equality  is  reached  attraction 
towards  this  common  centre  simply  increases  with  the  size 
of  the  surrounding  concentric  surfaces,  which  then  represent 
vacuum.  There  is  no  difference  between  matter  and 
vacuum,  but  an  addition  of  force  with  additional  space, 
which  may  be  as  well  a  relative  gain  as  loss  of  force  in  pro- 
portion to  increasing  surface  of  attracting  volume,  and  an 
absolute  subtraction  of  attracting  force  equal  to  the  increase 
of  the  attracting  surface. 

If  matter  was  absolutely  contiguous,  without  separating 
absolute  vacuum,  if  there  were  no  aCtion  at  a  distance  there 
could  be  no  matter ;  it  had  to  crush  itself  out  of  existence 
to  result  in  absolute  rest  which — for  us  finite  beings  and 
brains  inconceivable  like  infinity — yet  is  ;  vacuum  furnishes 
the  possibility  of  extending  motion,  which,  together  with 
attracting  motion,  is  the  existence  of  something. 

We  know  of  light  only  because  we  have  an  organ  con- 
structed to  make  us  aware  of  it.  Light  appears  only  where 
there  is  matter  thus  moved  that  it  enlightens  our  eye. 
Issuing  from  matter,  radiating  all  round,  light  spreads  in 
equal  matter  in  equal  manner,  and  in  different  matter  in 
different  manner  with  decreasing  intensity,  or  is  partly  or 
wholly  reflected  by  opposing  matter. 


510  TAtf  Velocity  of  Light.  [September, 

When  we  hold  an  opaque  objeift  before  a  flame  it  dis- 
appears,  but  we  see  the  air,  matter,  illuminated  to  the  sides 
of  the  shadow.  When  our  side  of  the  earth  is  away  from 
the  sun,  and  the  refraction  of  light  by  our  limited  atmosphere 
no  longer  carries  it  to  us,  when  the  attraction  of  the  earth 
no  longer  finds  matter  productive  of  light,  the  light  of  the 
sun  disappears  until  it  meets  matter,  which  reflects  on  us 
the  motion  direCtly  received  from  the  sun. 

If  all  space  were  filled  with  matter,  indifferently  how  we 
call  it,  we  ought  to  see  all  space  illuminated  outside  the 
shadow  of  our  earth.  When  the  tail  of  a  comet  is  matter 
so  attenuated  that  we  see  beyond  it  stars  with  undiminished 
splendour,  it  is  visible  because  the  motion  communicated  to 
single  particles  by  the  sun  is  transferred  by  their  motion  to 
the  earth. 

With  the  ether  hypothesis,  bridging  a  chasm  by  a  word, 
the  imaginary  only  in  the  undulatory  theory  falls. 

There  was  a  time  when  heat  was  a  fluid  accumulating 
round  molecules ;  now  few  physicists  will  deny  that  it  is  a 
motion  of  the  molecules.  Why,  then,  appeal  to  phantoms 
when  it  comes  to  light  ?  The  apparently  uniform  velocity 
of  light  in  space,  which  great,  is  not  instantaneous,  as 
action  at  a  distance  might  be  supposed  to  be,  and  prime 
gravity  is,  disturbs  the  mind.  But  is  not  radiant  heat  the 
rapid  companion  of  light  ?  Is  not  sound  made  the  com- 
panion of  both  ?  Do  the  ethereans  furnish  any  reasons  for 
this  great  and  uniform  velocity  of  light  travelling  through 
the  heavens  ?  And  if  they  cannot,  what  is  the  value  of  the 
idol  which  does  not  lead  them  out  of  their  perplexities  ? 

Light  and  radiant  heat  shall  be  propagated  in  straight 
lines,  whereas  other  forms  of  energy  follow  the  sinuosities 
of  conducting  substances.  But  even  this  distinction  is  illu- 
sory ;  the  beam  of  light  is  not  merely  refraCted  and  reflected, 
but  also  diffracted,  bent,  and  divided. 

The  smallest,  like  the  largest,  portion  of  matter  is  an  in- 
dividuality ;  it  has  in  itself  a  distribution  of  force,  according 
to  its  past  and  present  relations  to  other  individualities 
which  lead  to  various  inward  and  outward  motions. 

Examining  the  nature  of  these  motions,  the  condition  for 
the  existence  of  matter  is  attraction  ;  without  it,  no  matter. 
The  consequence  of  attraction  is  repulsion,  which  may  be 
rectilinear  and  re-destruCtive,  or  curvilinear,  rotary,  and 
orbital.  Matter  has  temperature  depending  on  its  relations 
to  other  matter ;  vacuum  has  no  temperature,  but  volume, 
depending — in  its  definite  or  indefinite  limitations — on  the 
mass,  volume,  and  motions  of  matter. 
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There  is  no  light  without  heat,  but  there  is  heat  without 
light.  I  have  defined  heat  as  the  rotary  motion  or  tendency 
of  masses  and  smallest  particles,  themselves  having  their 
density  unequally  distributed  in  them,  and  light  as  their 
orbital  motion,  dividing  in  waves.  There  is  no  light,  only 
heat, — dark  light. — when  the  orbital  progressive  motion  falls 
entirely  within  the  individual,  when  the  transport  of  its 
centre  of  force  in  space  is  less  than  the  mean  velocity  by 
rotary*  motion  of  any  point  of  the  outer  surface  of  the 
particle,  or  aggregation  of  particles. 

Emission  and  undulation  theories  are  not  irreconcilable. 
To  see  this  we  need  not  discuss  the  '^  material  or  immaterial 
agent,"  or  the  ponderable  or  imponderable  ether,  or  my 
rejeftion  of  either.  ''  One  distinguishes  two  general  kinds 
of  motion  essentially  different,  the  translatory  and  the  vi- 
bratory." "  The  former  is  the  basis  of  the  system  of 
emission,  the  latter  of  that  of  undulation  of  light."  This 
distin(5tion  merely  indicates  differences  produced,  in  equal 
results  from  equal  causes,  by  the  variety  of  extraneous  cir- 
cumstances in  which  they  are  placed  and  under  which  they 
occur.  Both  motions  are  due  to  an  attra<5tion  and  repulsion 
of  one  mass  by  another,  both. these  effeAs  being  convertible 
into  each  other.  The  difference  consists  in  the  rapid  suc- 
cession of  reversions,  and  the  contadl  or  approximate  contaift 
of  the  individual  masses  and  particles. 

Matter  from  space,  meteors  of  all  sizes  and  kinds  join 
the  earth,  and  a  regular  interchange  of  mass  exists  within 
the  solar  system,  and  more  or  less  between  systems.  We 
may  therefore  advance  in  favour  of  the  emission  theory  the 
hypothesis  that  Crookes's  corpuscles  are  propelled  from  the 
sun  and  stars  with  the  velocity  of  light  towards  the  earth, 
attraAed,  directed,  and  concentrated  by  her  through  a  polar 
interaftion  of  projeftor  and  receiver,  without,  there  being 
any  need  for  a  fourth  state  of  matter  of  which  we  have  no 
concept. 

I  call  the  adlion  polar  because  it  cannot  exist  outside  the 
profiles  of  projector  and  receiver,  without  whose  attradlion 
the  centrifugal  energy  of  the  projeftor,  or  particles  of  his, 
would  not  acquire  the  trajectory  surplus  necessary  to  start 
particles  away  from  its  own  re-attradtion  and  polar  adlion, 
the  mutual  attraction  and  energy  between  both  masses  being 
zero  outside  the  cones  connecting  the  semi-surfaces  of  gene- 
rator and  receiver,  in  so  far  as  there  is  no  third  centre  of 
force  affecting  both. 

Striking  the  atmosphere,  meeting  with  resistance,  the 
gradually  penetrating  projectiles  produce  light  and  radiant 
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heat,  which  are  propagated  by  the  mass  struck  as  waves,  as 
vibrations.  When  light  stops  reflefled  or  absorbed,  as  all 
become  radiant  heat,  this  heat  turns,  gradually  advancing, 
into  condudled  heat. 

Further,  supposing  that  planets  and  moons  proje(St  out  of 
their  comparative  darkness  by  corresponding  causes,  under 
the  far  more  powerful  attraiftion  of  the  sun,  a  return  current 
of  particles  with  velocities  far  exceeding  that  of  the  particles 
moving  against  them,  they  maintain  the  lighting  and  heating 
process  and  power  of  that  centre. 

I  shall  not  detain  the  reader  with  the  proof  that  the  hypo- 
thesis is  not  admissible. 

Light  and  heat  arise  from  changes  of  fridtional  and  che- 
mical character  in  masses  and  molecules,*  the  ^resulting 
motions  inducing,  by  way  of  gravity,  corresponding  motions 
not  only  in  adjoining  bodies,  but  also  through  vacuum,  at  a 
distance,  in  molecules  and  masses. 

The  increase  of  heat  and  the  following  generation  of  light 
will  always  consist  in  an  increase  of  molecular  centrifugality 
somewhere,  compensated  by  contraries  elsewhere.  All 
changes  of  temperature  and  production  of  light  are  therefore 
inter-  and  en-molecular  motion; 

The  sun  overrules  all  light  and  heat  processes  within  its 
system.  It  yields  light  to  its  own  and  other  systems ;  it 
induces  in  its  planetary  following  a  harmonic  motion  and 
life.  It  generates  heat  and  light  by  alternate  composition 
and  decomposition  of  atoms  and  molecules  embraced  in  a 
progressive  combination,  metamorphosis,  and  condensation 
from  constitution  to  re-dissolution,  from  birth  to  death; 
this  process  in  its  generality  being  induced  by  planetary 
motion  round  the  sun,  and  with  the  sun  in  its  orbit,  not 
without  reciprocity  with  other  systems. 

When  stellar,  solar,  or  terrestrian  molecules  experience 
by  any  cause  an  elevation  of  centrifugality,  wholly  or  in 
portions  of  them,  we  feel  the  propagation  of  such  motion  as 
heat,  and  when  the  increase  is  of  a  certain  amount,  and  re- 
sults in  a  trajectory,  we  see  it  as  light.  Not  only  the  light 
spending  portion  of  such  molecule  gets  more  or  less  removed 
from  its  centre  of  force,  but  the  whole  molecule  is  moved 
from  the  centre  of  the  portion  of  mass,  or  of  the  mass  to 
which  it  belongs;  it  tends  instantaneously  to  absolute 
centrifugality,  to  be  in  the  next  instant  repelled  by  a  distant 
mass  and  by  its  neighbour  molecules,  whose  centrifugality 

*  My  views  on  adhesion,  cohesion,  and  chemistry  are  chiefly  contained  in 
"  Heat  and  the  Atom/'  "  The  Origin  of  Organisms  "  (1859),  &c. 
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and  consequent  counteradlion  it  increases  with  regard  to 
the  centre  of  its  own  mass ;  it  propagates  light  wherever  it 
meets  with  resistance,  with  matter  which  has  to  accommo- 
date itself  to  the  polar  and  multipolar  motions  of  moleculesi 
to  their  inter-  and  en-molecular  axes,  faces,  and  stratifica- 
tions, and  finally  turns  to  heat  entirely  absorbed. 

Be  S  the  sun  ;  a,  an  atom  of  his  involved  in  a  light  gene- 
rating combination,  repelling  it  from  S ;  c,  a  molecule  of  a 
satellite,  L,  of  Jupiter  turned  towards  a,  and  not  separated 
from  it  by  opaque  masses;  and  6,  an  atom  of  the  earth 
turned  towards  c :  a,  in  itself  a  microcosmos,  is  repelled 
from  S  and  brought  nearer  c  ;  it  is  therefore  more  attradled 
by  L  than  the  mean  S,  and  therefore  next  exercises  an  in- 
creased repelling  and  friftional  influence  against  c,  which 
thus  repels  and  presses  interior  molecules,  /,  towards  the 
centre  of  L ;  c  describes  an  orbit  towards  the  centre  of  L* 
This  motion  puts  to  greater  rotation  the  more  resisting, 
denser  /,  which,  thus  induced  to  greater  rotary  motion, 
renders  only  part  of  the  acquired  orbital  motion  as  refledted 
motion,  as  light  towards  b.  But  all  this  transmission  of 
orbital  motion  of  waves,  this  propagation  of  light  and  radiant 
heat,  requires  time, — a  completed  circuit  of  coming  and 
going  motion  between  whole  strata  of  generator  and  re- 
ceiver. 

Sound  does  not  reach,  like  light  and  heat,  through  space ; 
it  is  not  heard  through  vacuum,  but  it  can  be  more  or  less 
communicated  by  any  matter  contiguous  or  made  conti- 
guous. The  spaces  dividing  heavenly  bodies  are  therefore 
empty  spaces ;  even  light  and  radiant  heat  carry  no  message 
from  them  to  our  ear,  but  they  carry  it  through  our  atmo- 
sphere. 

Sound  is  the  result  of  a  propulsion  and  repulsion  origin- 
ated by  that  attraftion  which  puts  the  striking  body  in 
motion.  The  amount  and  quality  of  shock,  and  the  qualities 
of  generator  and  receiver,  determine  the  qualities  of  sound  ; 
thus  the  distance,  power,  and  qualities  of  generator  and 
receiver  of  light  and  heat  determine  their  quantities  and 
qualities. 

The  velocity  of  sound  does  not  depend  on  the  shock  which 
produces  it,  but  on  the  medium  in  which  it  is  propagated ; 
any  over  motion,  for  instance  by  wind,  being  a  transport  of 
the  medium  itself  with  its  vibrations,  or  a  mutation  from 
sound  to  silent  different  motion,  again  mutated  to  sound. 
The  velocities  of  light  and  radiant  heat  also  depend  on 
qualities  of  the  medium  in  which  they  travel,  and  most 
media  even  exclude  the  propagation  unless  reduced  to  less 
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than  a  contiguous  film,  or  to  the  gaseous  state.  Why,  then, 
is  it  that  light  and  radiant  heat  seem  to  use  time  in  propor« 
tion  to  the  vacuum  distance  separating  heavenly  bodies,  the 
resistance  being  zero  ?  Because  vacuum  is  in  its  dimensions 
determined  by  the  interaAion  of  aggregated  masses  of 
matter,  of  generator  and  receiver.  Vacuum  is  a  medium 
having  the  quality,  distance,  redlilinear  dimension  (no  other), 
transverse  undulation,  cross  section  of  orbits,  making  the 
orbits*  waves  only  existing  where  there  is  matter. 

We  know  of  sound  only  because  we  have  an  organ  which 
has  adapted  itself  to  its  reception  and  valuation,  and  I 
showed  the  motions  producing  sound  in  definite  relations 
with  the  inorganic  earth  and  with  the  grouping  of  its  chief 
seflions.  As  we  also  have  an  organ  so  developed  and  con- 
strudled  as  to  feel  and  value  light,  and  our  whole  body  is 
made  dependent  on  heat,  we  may  well  assume  that  the 
motions  constituting  light  and  heat  stand  in  similar  relations 
to  the  mass,  structure,  and  motions  of  the  earth. 

Any  particle  is  subjedl  to  the  common  attraflion  and  re- 
pulsion by  the  earth  ;  it  is  next  subjeA  in  common  with  the 
earth,  and  again  as  individual,  to  the  differentiating  attrac- 
tion and  repulsion  by  the  sun ;  and  it  is  further  subjefl  to 
the  attraction  and  repulsion  by  other  bodies,  molecules,  and 
atoms,  non-terrestrian  and  terrestrian,  themselves  having 
their  special  centres  and  internal  distribution  of  force. 

The  earth  is  a  solar  particle  separated  by  vacuum  from 
the  sun  and  other  heavenly  bodies ;  it  is  out  of  equilibrium 
with  regard  to  the  central  mass.  This  constitutes  differ- 
ences in  the  light  received  by  the  earth  from  without,  and 
generated  within  its  limits,  where  the  origin  is  entirely 
surrounded  by  neighbours  coming  in  contadt  with  it. 

The  sun  is  the  immediate  ruler  of  the  earth.  Any  terres- 
trian molecule  entering  on  the  motion  light,  indifferently  if 
received  from  outside  or  inside  the  earth,  is  for  an  instant 
subjected  to  a  tendency  of  absolute  centrifugality  from  the 
earth,  immediately  readied  against ;  it  is  therefore  an  objedl 
in  contention  between  the  centrifugalities  and  attractions  of 
sun  and  earth,  all  third  disturbing  parties  and  light  gene- 
rators being  subordinate  to  their  leading  contest  among 
themselves. 

There  are  solids  more  or  less  penetrated  by  light  and 
radiant  heat,  themselves  similar,  yet  distindl  in  aftion,  the 
difference  being  orbital  and  rotary  motion,  one  passing  into 
the  other  as  arrested  transport  into  accelerated  rotation,  and 
arrested  rotation  into  accelerated  transport.  Of  these  solids 
none  but  solid  water  is  of  any  frequency,  and  all  but  ice  are 
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so  hid  away  in  the  general  solid  that  we  may  well  say  light 
and  even  radiant  heat  are  absolutely  refledted  by  the  solid 
earth  ;  they  do  not  penetrate  except  as  condufted  heat,  with 
vibrations  whose  axes  are  less  than  the  mean  radii  of  the 
molecules. 

Even  liquids,  the  leading  one  again  being  water,  are  as 
often  an  obstacle  as  a  medium  for  their  propagation  ;  undu- 
lation and  adlual  transport  get  confounded.  The  true 
medium  for  light  and  radiant  heat,  making  them  two  in  one, 
is  vacuum,  in  which  they  are  zero,  distance,  and  matter  in 
the  form  of  gas,  and  foremost  that  great  mass  of  gases  we 
call  the  air,  the  atmosphere  itself  being — by  its  ascending 
vapour  of  water — a  still  more  rapid,  or  the  real,  propagator, 
and  by  its  water,  in  the  form  of  vesicles,  drops,  solids,  and 
vapour  in  absorption,  an  obstacle  to  the  rapidity  and  efifeift- 
iveness  of  propagation  of  light  and  radiant  heat. 

That  relative  quantities  now  to  be  used,  and  described  in 
this  causation  in  *'  On  some  Properties  of  the  Earth,"  have 
been  obtained  without  any  regard  to  sound  and  light,  but 
with  reference  to  gravity  and  heat,  is  in  favour  of  their  cor- 
reftness  and  of  my  views. 

We  have  to  consider  the  limited  earth  as  an  individual  of 
a  certain  mass,  density,  shape,  and  inner  distribution  of 
force,  i.e.,  matter;  and  any  planet,  moon,  comet,  and 
meteor,  and  any  star  and  nebula  exchanging  light  and  heat 
with  the  solar  system,  as  another  individual.  Such  indivi- 
dual is,  in  the  vacuum  of  the  heavens,  a  medium  for  the 
propagation  of  outside  and  inside  light  and  heat,  consisting 
itself  of  various  media.  And  as  the  velocity  of  light  is  not 
the  same  in  different  media,  it  will,  without  time  in  vacuo, 
not  a(5l  beyond  vacuum  in  equal  time  on  those  individuals  ; 
and  even  with  regard  to  the  same  individual,  indifferently 
from  where  it  is  generated,  or  refledled  and  re-transmitted,  the 
time  which  elapses  before  it  becomes  sensible  for  the  receiver 
will  depend  on  the  reftilinear  interadlion  of  the  generator 
and  receiver,  or  on  their  distance  and  change  in  distance. 

The  ear  is  a  terrestrian  organ  ;  it  finished  with  the  velocity 
of  absolute  centrifugality  of  a  particle  of  the  earth  :  the  eye 
is  a  solar  terrestrian  organ,  and  this  velocity  enters  as  a  first 
term  in  the  velocity  of  light ;  it  is  the  velocity  of  resistance 
to  solar  differentiation  and  induction,  produftive  of  light 
within  the  medium  earth ;  and  as  with  the  earth  so  with 
other  bodies,  and  with  any  particle  according  to  its  micro- 
cosmos. 

Light  cannot  be  generated  where  there  is  no  atmosphere 
and  no  liquidity  from  which  it  is  developed;  no  a(5tual 
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molecular  transport;  it  can  at  best  be  refledled,  and  re- 
transmitted, and  even  then  the  solid  molecules  readying  upon 
outside  matter  as  re-transmitters  of  light  must  assume  a 
centrifugal  tendency,  developing  a  molecular  atmosphere 
and  sea,  &c. 

When  any  particle  is  on  the  side  towards  the  sun,  and  the 
latter,  then  afting  negatively  on  it,  gives  it  alone,  or  in 
common  with  other  heavenly  bodies  or  purely  terrestrian 
molecular  combinations,  all  under  solar  supremacy,  the 
tendency  is  towards  the  velocity  vg  r  of  absolute  centrifu- 
gality;  this  tendency  increasing  molecular  rotation,  heat, 
opposed  to  plain  gravity,  g^  will  move  it  from  west  to  east. 
Immediately  after,  however,  the  particle  lifted  towards  the 
sun,  made  more  solar,  receives  a  tendency  to  an  accelerated 
motion  in  an  orbit  round  the  sun  from  east  to  west,  to  a 
velocity  greater  than  the  mean  one,  B,  of  the  whole  earth 
in  her  orbit  round  the  sun,  and  therefore  in  advance  of  the 
earth,  and  opposed  in  direftion  to  the  tendency  vg  r  of  the 
particle.  Terrestrian  and  solar  centrifugality  at  once  re- 
ading, the  former  against  solar  attraflion  and  lifting,  the 
latter  against  terrestrian  centrifugality  moving  the  particle 
away  from  the  sun  in  front  of  the  earth,  or  so  tending,  and 
adlual  transport  of  the  particle  being  thus  prevented,  there 
will  be  vibration  only  according  to  the  qualities  of  the 
stratum  of  which  the  particle  forms  part,  and  the  qualities 
of  the  particles  and  of  the  enclosing  and  underlying  strata, 
the  resistance  of  less  elastic  against  more  elastic  molecules. 
All  the  qualities  of  strata  will  possess  certain  respedlive 
proportionalities  as  long  as  the  contiguity  of  the  terrestrian 
mass  is  not  entirely  destroyed, — as  we  may  observe  it  with 
comets  when  they  are  dispersed  into  nebula  and  split  into 
separate  masses. 

When  the  particle  is  on  the  side  of  the  earth  away  from 
the  sun,  and  therefore  receives  the  tendency  towards  the 
velocity  vgr  only  by  reflefted  light  (adtion),  or  by  own 
light  from  third  bodies  outside  or  inside  the  limits  of  the 
atmosphere,  the  tendency  will  still  be  in  the  sense  of  rota- 
tion of  the  earth,  but  east  to  west,  and  the  particle  lifted 
from  the  earth  will  have  the  tendency  to  slacken  its  motion 
round  the  sun,  and  to  stay  behind  the  mean  motion,  B,  of 
the  earth  round  the  sun.  Earth  and  sun,  however,  now 
combining  in  re-attrafting  the  particle  towards  the  earth, 
the  mass  of  both  being  more  or  less  between  the  particle 
and  the  sun,  there  will  be  again  an  opposite  tendency  of 
motion  of  the  confined  particle,  a  wave  motion,  propagating 
the  impression  from  the  respeftive  light  generator.    We 
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may  therefore  say,  in  a  general  way,  the  censed  velocity  of 
light  in  vacuo  will,  with  regard  to  any  insulated  mass  within 
the  solar  system,  depend  on  the  radius  of  the  receiver  into 
solar  distance,  indifferent  if  the  inducer  of  light  is  in-  or  out 
of  the  system  ;  this  quotient  being  subjedl  to  change  when 
the  body  is  unconstituted,  like  a  comet  which  expands  inde- 
finitely and  breaks  up  in  individual  masses. 

When  we,  then,  naturally  ask,  What  is  solar  distance, 
which  varies  ?  what  is  the  radius  of  the  earth  ?  does  it  in- 
clude the  height  of  the  atmosphere  and  the  mean  depth  of 
the  moving  sea,  or  the  mean  depth  of  sea  and  land  raised, 
or  neither  ?  we  perceive  at  once  that  the  first  relation  given 
is,  indeed,  a  general  way,  and  that  the  censed  velocity  of 
light  depends  essentially  on  the  receiver,  without  being 
independent  from  the  generator,  and  its  system,  ruling  all 
other  generators  and  refledtors  with  regard  to  our  observa- 
tory, the  earth.  We  may  comprehend  that  fully  by  putting 
to  us  the  further  question.  How  could  we  receive  an  image, 
how  could  we  chemically  impress  it  in  a  photograph,  if  the 
general,  the  seAional,  and  the  (in  themselves)  microcosmical 
molecular  masses  did  not  exadl  on  us  distinA  impressions 
of  their  individual  existence  and  motions  ? 

We  would  be,  indeed,  at  a  loss  to  make  anything  of  the 
velocity  of  light  if  our  earth  were  not  so  permanently  con- 
stituted, for  the  time  being,  with  regard  to  the  outside  world, 
and  especially  the  sun,  as  our  sound  eye  is, — a  colour-blind 
unsound  eye  combining  either  exceptional  wave-lengths  or 
exceptional  velocites,  and  therewith  incorredl  numbers  of 
vibrations.  The  eye  is,  in  the  mean  of  the  indices  of  re- 
fradlion  of  its  parts,  identical  with  that  of  water ;  and  salt 
water,  the  atmosphere  of  the  earth,  is  that  of  the  eye,  which 
so  corresponds  in  its  charaAeristics  to  sea  and  land. 

The  atmosphere,  the  real  home  of  light  and  radiant  heat, 
is  the  distindl  stratum  at  the  limit  of  which  begins  the  adlion 
of  light  and  radiant  heat. 

I  showed  the  air — the  elastic,  gaseous,  dieledtric  cushion 
round  the  earth — to  be  the  centrifugal  outflow  of  the  sea, 
its  I-^333  in  mass,  as  much  as  the  mean  centrifugality  is  of 
the  mean  attraidtion  of  the  earth.  I  showed  that  the  vapour 
ascending  from  sea  and  land  against  the  pressing  air,  turn- 
ing it  into  atmosphere,  is  I•^59*56  of  the  mass  of  the  atmo- 
sphere, and  that  all  the  water-stuff  ascending,  and  again 
descending  as  vesicles,  drops,  crystals,  and  absorbed  vapour, 
at  any  time  suspended  in  the  air  being — 

I ^59*56  X  2  =  1^2978  of  the  atmosphere, 
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represents  the  solar  disturbance  in  the  stratum  air,  this 
water-stuff,  all  originating  from  the  sea,  being  lifted  and 
carried  in  orbits  through  the  air  by  the  differentiating  power 
of  the  sun. 

I  showed  that  the  atmosphere  is  on  the  day-side  by  the 
readlion  of  solar  centrifugality  and  terrestrian  attraction 
against  solar  attradlion  and  terrestrian  centrifugality,  and 
on  the  night-side  by  the  joint  attraction  of  sun  and  earth 
against  the  centrifugal  tendencies  of  the  earth  confined 
within  a  definite  boundary  by  an  outer  atmosphere. 

The  ascending  vapour,  the  i-r(333  x  59*56)  of  the  mass  of 
the  sea,  is  thus  confined  between  a  gaseous  skin  and  a  liquid 
and  solid  stratum.  Circulating  in  the  air  the  water-stuff, 
with  its  varying  forms,  becomes  the  conveyer  and  distributor, 
the  propagator  and  the  obstacle,  of  light  and  radiant  heat 
in  the  atmosphere, — ^that  is,  of  the  aftion  of  the  mass,  at- 
mosphere, and  molecules  of  the  sun,  &c.,  on  the  mass  and 
molecules  of  the  outside  earth. 

We  thus  have  the  initial  or  vacuum  velocity  of  light  at 
the  outside  limit  of  the  atmosphere,  B  representing  the 
mean  velocity  of  the  earth  in  her  orbit  round  the  sun. 

Formula  a : — 


^(  ^gr  X  B)^(i^333  x  i-59'56)  =  ^(  ^^  r  x  B)  x  (333  x  59-56) 
=»A,  the  velocity  of  light  in  a  second  =  305,686,092 
metre. 

Do  the  following  coincidences  not  offer  a  strong  proba- 
bility in  favour  of  my  reasoning  ?  I  showed  (o.  s.  p.)  that 
the  fresh  sea  is  1 4-3546,  and  the  salt  sea  1-3426,  of  the 
mass  of  the  earth,  and  that  the  earth  has  in  either  sense, 
equatorial  and  polar,  apart  of  the  flattening,  an  excentricity 
of  14-3546.  Observation  gives  the  index  of  refraftion  of  air 
at  o**  C.,  under  760  m.m.  pressure,  1*000294 ;  when  we  take 
the  air  with  the  water-stuff  and  the  I5'22**  C.  it  is — 

I  -7-3426 = 0*000294, 

the  1 4-3546  giving  =0*000282. 

(To  be  continued.) 
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11.    THE    POISONING    CASES    OF   THE   LAST 

HALF-CENTURY* 

HE  stories  of  Tawell,  of  Palmer,  of  Dove,  of  Madeline 
Smith,  which  in  their  turn  filled  the  columns  of  the 
press  and  set  in  aflion  the  tongues  of  half  the  king- 
dom, have  not  yet  lost  all  their  meaning.  If  we  carefully 
read  the  book  before  us,  we  may  see  that  it  contains  lessons 
of  importance  not  merely  to  lawyers  and  physicians,  but  to 
much  wider  circles.  The  moralist  may,  for  instance,  be 
painfully  struck  with  the  startling  cross-lights  which  a  great 
crime  throws  upon  society,  and  with  the  strange  revelations 
which  they  bring.  How  many  persons  in  the  little  town  of 
Rugeley,  besides  Palmer,  moved  in  the  light  of  respedta- 
bility,  perhaps  even  in  the  odour  of  sanftity,  until  the  trial 
of  1856  enabled  us  to  look  behind  the  scenes  ! 

A  much  more  important  consideration,  from  our  point  of 
view,  is  that  the  heroes  of  the  poisoning  cases  before  us 
belonged,  almost  without  exception,  to  the  so-called  respe(5t- 
able  classes.  Their  previous  condudt  had  not,  indeed,  been 
morally  free  from  reproach,  and  several  of  them  had  been 
concerned  in  doubtful  transactions.  But  they  were  not 
habitual  criminals ;  they  were  not  the  companions  of  cri- 
minals, and  they  could  not  rank  in  that  order  of  men  who 
are  "  well-known  to  the  police,"  and  who  are  apt  to  be  sus- 
pefted  in  case  of  any  untraced  crime.  One  of  them,  indeed, 
could  and  did  say  '^  My  station  in  society  places  me  beyond 
suspicion  I " 

This  point  naturally  brings  us  to  the  question  of  their 
education.  Of  the  thirteen  persons  who  have  thus  been 
placed  before  the  tribunals  on  the  charge  of  murder  in  so 
cold-blooded  and  treacherous  a  mode,  four  were  members  of 
a  learned  profession ;  none,  probably,  were  grossly  ignorant, 
and  none  had  in  their  early  life  been  brought  up  in 
oblivion  of  the  distindtion  between  right  and  wrong,  or 
systematically  trained  to  a  general  warfare  against  society. 

These  fafts,  surely,  are  not  without  bearing  upon  the 

*  Reports  of  Trials  for  Murder  by  Poisoning  with  Prussic  Acid,  Strychnia, 
Antimony,  Arsenic,  and  Aconita,  including  the  Trials  of  Tawell,  Palmer,  Dove, 
Madeline  Smith,  Dr.  Pritchard,  Smethurst,  and  Dr.  Lamson,  with  a  Chemical 
Introduaion  and  Notes  on  the  Poisons  used.  By  G.  Lathom  Browns, 
Barrister-at-Law,  and  C.  G.  Stewart,  Senior  Assistant  in  the  Laboratoiy  of 
St.  Thomas's  Hospital.     London :  Stevens  and  Sons. 
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moral  and  social  influence  of  education,  and  the  benefits  to 
be  hoped  from  its  universal  extension. 

The  question  of  heredity  here  naturally  occurs.  Had 
crime  or  notorious  vice  existed  in  the  families  of  these  evil- 
doers; and  were  they  what  they  became  by  the  right  of 
descent  ?  On  this  most  important  point  the  trials  throw  no 
light.  Thus  concerning  the  parentage  and  ancestry  of 
Tawell  we  learn  nothing.  About  Palmer  authorities  are 
almost  equally  silent,  and  the  same  may  be  said  as  regards 
the  other  persons  convidted.  To  obtain  the  needful  informa- 
tion might  now  be  difficult,  and  it  is  quite  possible  that  its 
publication,  if  obtained,  might  prove  a  very  costly  luxury. 
We  can  only,  speaking  from  a  physiological  and  psychological 
point  of  view,  suggest  that  in  case  of  all  notorious  criminals 
the  career  of  their  ascendingand  collateral  relatives  should  be 
traced  out  and  put  on  record  as  a  sequel  to  the  trial.  Con* 
cerning  the  genesis  and  the  propagation  of  crime  more 
abundant  and  more  accurate  data  are  wanting,  before  it  will 
be  possible  to  theorise  with  acceptance  and  success. 

Leaving,  however,  all  the  above-mentioned  matters  to  be 
discussed  elsewhere  and  by  others,  we  come  to  the  main 
consideration.  How  does  our  modern  chemical  and  medical 
science  stand  affefted  by  the  trials  here  recorded  ?  Have 
any  doubts  touching  its  competence  arisen,  either  in  the 
mind  of  the  public,  of  the  legal  profession,  or  in  that  of  men 
of  Science  themselves  ?    In  other  terms  it  may  be  asked — 

1.  Have  we  at  command  means  for  the  detedlion  of  all 

known  poisons  under  all  circumstances  ? 

2.  Have  our  leading  toxicologists  and  physicians  shown 

sufficient  skill  in  the  application  of  such  means  ? 

3.  Is  our  manner  of  conducting  criminal  trials,  and  of 

obtaining  and  dealing  with  the  evidence  of  experts, 
well  adapted  for  the  discovery  of  truth  and  for  the 
elimination  of  error,  or  could  it  admit  of  useful  modi- 
fication ? 

Before  attempting  to  discuss  any  of  these  questions  we 
must  make  the  preliminary  admission  that  not  all  poisons 
are  known.  Many  natural  productions,  and  still  more  arti- 
ficial compounds,  have  not  in  this  respedt  been  even 
approximately  studied,  and  in  England,  at  least,  such  re- 
researches  are  now  rendered  almost  impossible.  We  dare 
not  even  affirm  that  all  existing  types  of  poisons  are  known. 
Indeed  from  time  to  time  reports  reach  us  of  substances 
which  in  their  a<5tion  simulate  malignant  fever.  Leaving 
all  such  considerations  aside,  as  not  immediately  apposite, 
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let  us  take  up  the  first  question,  and  reply  with  an  em- 
phatic "  No ! '' 

Aconitine  is  an  instance  in  point.  We  may  judge  that  it 
has  been  taken  by  the  symptoms  which  it  produces,  and  by 
physiological  tests  which  the  operator  applies  to  himself  or 
to  other  animals.  But  true  chemical  readlions,  precise  and 
available,  it  does  not  exhibit.  We  may  extradt  it  from  the 
remains  of  the  deceased,  and  obtain  it,  freed  from  all  other 
substances,  in  a  state  of  purity ;  but  when  this  is  done  we 
cannot  give  a  chemical  or  physical  faft  in  answer  to  the 
question,  "  How  do  you  know  that  this  particle  of  matter 
which  you  produce  in  the  watch-glass  is  aconitine  ?  "  The 
microscope,  the  spectroscope,  the  polariscope,  which  have 
solved  so  many  problems,  are  here  silent.  Colour-tests 
have  been  proposed,  but  a  doubt  hangs  over  them  all,  and 
in  some  cases  the  reaction  described  would  seem  due  not  to 
the  aconitine  itself,  but  to  some  impurity,  which  may  or 
may  not  be  present.     Hence  they  are  of  no  scientific  value. 

We  may  next  turn  to  the  ptomaines.  Recent  researches 
have  made  known  the  existence  of  a  class  of  alkaloids  or 
organic  bases  which  are  generated  in  the  body  during  putre- 
faftion,  during  morbid  conditions  prior  to  death,  and  even, 
it  is  said,  during  normal  healthy  life.  Concerning  these 
cadaveric  alkaloids  we  know,  as  yet,  sadly  little.  We  can- 
not state  their  number,  nor  lay  down  their  physiological 
adtion,  the  circumstances  under  which  they  originate,  and 
the  reaftions  by  which  they  may  be  recognised.  Some  of 
them  resemble  strychnine  in  their  adlion  upon  the  human 
system,  and  in  certain  of  their  chemical  reactions.  Indeed, 
in  the  work  before  us,  mention  is  made  of  a  case  where  an 
Italian  toxicologist,  F.  Ciotto,  pronounced  strychnine  to  be 
present  in  a  dead  body,  whilst  Prof.  Salmi,  one  of  the  chief 
investigators  of  the  ptomaines,  being  called  for  the  defence, 
showed  that  the  substance  in  question  differed  in  some  of 
its  properties  from  strychnine,  and  was  probably  one  of  the 
ptomaines.  Some  time  ago  it  was  asserted  that  the 
ptomaines  might,  as  a  class,  be  readily  distinguished  from 
the  natural  vegetable  bases  by  their  property  of  reducing 
potassium  ferri-cyanide  to  ferro-cyanide,  and  thus  giving  a 
blue  precipitate  with  ferric  salts.  But  some  of  the  vegetable 
bases — among  others  aconitine — produce  the  very  same  re- 
action, though  more  slowly.  Hence  the  class  distinftion  is 
broken  down,  and  all  that  can  be  done  is,  as  the  authors  of 
the  work  before  us  suggest,  to  depend  upon  the  fa<5l  that 
there  is  no  ptomaine  known  which  produces  all  the  charac- 
teristic reactions  of  morphine,  aconitine,  &c.     But  this  is 
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by  no  means  a  satisfadlory  state  of  things,  and  an  immensity 
of  delicate  and  difficult  work  will  be  needed  before  we  can 
reach  adlual  certainty. 

It  is  manifest,  as  was  actually  shown  in  Lamson's  case, 
that  the  existence  of  these  ptomaines  suggests  a  new  and 
plausible  line  of  defence,  of  which  counsel  will  not  be  slow 
to  avail  themselves.  But  there  is  a  further  point  as  yet 
overlooked.  A  physician,  or  a  chemist,  or  a  man  tolerably 
skilled  in  experimentation,  may  prepare  some  of  the 
ptomaines  from  animal  matter,  and  may  administer  them  to 
any  person  he  wishes  to  destroy.  How  is  his  crime  to  be 
detefled  ?  Suppose  the  ptomaine  is  found  in  the  corpse  of 
the  viAim ;  the  defence  at  once  admits  its  presence,  and 
argues  that  it  must  have  been  formed  there  either  prior  to 
or  after  death.  The  prosecution  will  certainly  fail  to  prove 
to  the  contrary. 

But  coming  down  to  much  less  difficult  subjects,  we  find 
in  the  statements  of  the  experts  engaged  in  these  trials,  and 
in  the  authorities  quoted  in  this  work,  a  manifest  lack  of 
that  agreement  which  must  follow  from  accurate  knowledge. 
Let  us  take  the  question.  How  long  after  death  can  hydro- 
cyanic acid,  administered  just  previously,  be  recognised  ? 
Mr.  Allen  affirms  that  its  detedtion  is  rarely  possible  after 
twenty-four  hours.  On  the  other  hand,  "  Casper  obtained 
from  a  corpse  more  than  i8  milligrammes  eight  days  after 
death ;  Sokoloff  dete(5led  it  in  hounds  sixty  days  after ; 
Dragendorff  after  four  weeks  in  a  dog,  after  eight  or  ten 
days  in  a  man.  Reichardt  found  it  in  a  body  two  months 
after  death — in  the  solids,  though  not  in  the  urine." 

In  the  Tawell  trial  the  odour  of  hydrocyanic  (prussic) 
acid  seems  to  have  occasioned  much  wrangling,  and  many 
conflifting  opinions  were  given.     Counsel  asks  Mr.  Cooper, 
**  Do  you  agree  with  Dr.  Taylor  that  the  odour  of  prussic 
acid  may  be  found  when  all  tests  fail  ?"   Mr.  Cooper  replied, 
**  I  have  no  doubt  that  prussic  acid  may  exist  without  being 
smelt."    Mr.  Norblad,  a  surgeon  and  apothecary,  of  Slough, 
further  deposed  that  he  had  tried  experiments  with  this 
poison  upon  dogs,  and  on  opening  their  bodies  eighteen 
hours  after  death  could  not  discover  any  odour.     He  had 
further  mixed  12  grains  of  prussic  acid  with  a  pint  of  porter, 
and  could  not  smell  it.     On  the  other  hand,  one  Henry 
Thomas,  a  druggist's  shopman,  whose  claims  to  rank  as  a 
man  of  Science  may  possibly  be  called  in  question,  did  not 
think  porter  would   disguise   the  odour.     He   had   mixed 
30  drops  of  this  acid  with   11  ounces  of  porter,  and  the 
smell  was  "  slightly  perceptible."    On  another  occasion  he 
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bad  put  20  drops  of  the  acid  down  the  throat  of  a  parrot, 
with  a  glass  syringe,  and  the  smell  was  so  suffocating  that 
three  women  who  were  present  had  to  leave  the  room  !  On 
opening  the  body  of  the  woman  poisoned  by  Tawell,  Mr. 
Champneys  positively  smelt  prussic  acid,  whilst  the  other 
two  surgeons  present  could  not.  In  a  case  of  suicide  by 
potassium  cyanide  {see  "  Chemical  News,"  1861,  p.  261)  the 
smell  of  prussic  acid  was  not  perceived  by  the  surgeon 
during  the  post  mortem^  nor  by  the  chemist  during  the 
analysis,  until  the  contents  of  the  stomach  had  been  dis- 
tilled with  dilute  sulphuric  acid.  In  experiments  made  by 
the  author  a  poisonous  dose  could  be  distinctly  smelt  in 
i^  pints  of  stout. 

Now  making  all  due  allowance  for  the  great  difference  in 
the  sense  of  smell  in  different  persons,  for  its  want  of  con- 
stancy in  the  same  person,  and  for  the  admitted  variation 
in  the  strength  of  commercial  samples  of  prussic  acid,  it 
may  still  be  urged  that  there  is  here  an  undesirable  want  of 
agreement  on  a  simple  matter  of  fadt. 

We  pass  next  to  strychnia.  In  the  Palmer  case  Dr. 
Taylor  failed,  as  is  well  known,  to  deteft  this  poison  in  the 
body  of  Cook.  Commenting  on  this  result  Mr.  Herapath 
said,  in  his  examination,  '^  If  it  had  existed  in  the  body  of 
Cook  it  ought  to  have  been  discovered,"-^"  if  it  was  there 
Dr.  Taylor  ought  to  have  found  it,"  and  he  would  not  deny 
having  even  said  "  No  doubt  strychnia  had  been  given." 
On  the  other  hand.  Dr.  Taylor  denied  that  strychnia  could 
always  be  found  when  it  had  occasioned  death. 

A  further  difference  of  opinion  took  place  as  regards  the 
persistence  or  the  transformation  of  strychnine  in  the  body. 
The  late  Dr.  F.  C.  Calvert  succeeded  in  extracting  strych- 
nine from  the  bodies  of  some  hounds  three  weeks  after  their 
death.  Mr.  Nunneley,  without  pronouncing  strychnine 
absolutely  indestrudtible,  maintained  that  within  ordinary 
limits  it  could  be  found  unchanged,  even  forty  days  after 
death.  Richter  has  even  detected  it  in  animal  tissues  after 
eleven  years.  On  the  other  hand,  Mr.  Morley  leans  to  the 
opinion  that  the  poison,  having  done  its  work,  ceases  to 
exist  as  such.  Dr.  Taylor,  too,  holds  that  it  "  undergoes 
some  partial  change  in  the  blood."  Dr.  Taylor,  at  this 
memorable  trial,  even  committed  himself  to  the  statement 
that  "  the  colour  tests  [for  strychnine]  are  fallacious,"  whilst 
they  are  now  recognised  as  decisive  if  the  known  precau- 
tions are  observed.  The  same  eminent  toxicologist  declared 
that  he  knew  of  "  no  process  by  which  strychnine  could  be 
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detedted  in  the  tissues."  This  has  been  repeatedly  done,  as 
Dr.  Taylor  has  since  admitted. 

In  summing  up  all  that  has  preceded  we  must  remember 
that  the  art  of  toxicology  has  made  rapid  strides  since  the 
trials  of  Tawell  and  Palmer,  but  that  scope  for  improvement 
still  exists. 

Turning  for  a  moment  to  the  striftly  medical  evidence 
given,  in  which  the  cause  of  death  is  inferred  from  the 
symptoms  before  death  and  the  appearances  afterwards  pre- 
sented, we  find  an  amount  of  discrepancy,  and  even  anta- 
gonism, which  is  positively  painful.  If  we  confine  ourselves 
to  Palmer's  trial  we  find  the  death  of  Coo!c  successively 
ascribed  to  poisoning  by  antimony,  to  tetanus  (traumatic  or 
idiopathic),  to  apoplexy,  epilepsy,  to  convulsions  with  tetanic 
complications,  to  angina  pe<5toris,  and  to  the  efFedls  of 
morphia.  These  varied  hypotheses,  brought  forward  by 
persons  who  could  judge  only  by  hearsay,  elicited  from 
counsel  on  both  sides  in  turn  most  severe  comments.  Said 
the  Attorney-General  (Sir  A.  Cockburn),  in  his  reply  to  the 
defence  in  Palmer's  case,  "  To  me  it  seems  a  scandal  upon 
a  learned,  distinguished,  and  liberal  profession  that  men 
should  put  forward  such  speculations  as  these,  perverting 
fadts  and  drawing  from  them  sophistical  and  unwarrantable 
conclusions,  with  the  view  of  deceiving  a  jury.  I  have  the 
greatest  respedt  for  Science, — no  man  can  have  more, — but 
I  cannot  repress  my  indignation  and  abhorrence  when  I  see 
it  thus  perverted  and  prostituted  to  the  purposes  of  a  parti- 
cular cause  in  a  court  of  justice."  Again,  with  reference 
to  the  suggestion  that  Cook  had  died  of  angina  pectoris^  he 
speaks  of  the  "  ignorance  or  presumption  "  of  the  witness 
in  question.  '*  I  say  ignorance  or  presumption,  or,  what  is 
worse,  an  intention  to  deceive."  One  more  quotation  will 
suffice  : — "  I  abhor  the  traffic  in  testimony  to  which,  I  regret 
to  say,  men  of  Science  sometimes  permit  themselves  to 
condescend." 

It  is,  indeed,  deeply  to  be  deplored  that  the  slightest  room 
should  have  been  given  for  comments  such  as  these.  The 
effe<5ts  of  such  denunciations,  and  of  the  exhibitions  by 
which  they  were  called  forth,  have  even  yet  not  entirely  dis- 
appeared. But  did  counsel  and  judges  ever  ask  themselves 
what  lies  at  the  root  of  the  party-feeling  and  the  unscrupu- 
lousness  thus  complained  of  ?     Of  this  hereafter. 

We  have  yet  to  inquire  whether  the  analytical  chemists 
engaged  in  these  poisoning  cases  employed  all  the  known 
precautions  for  eliminating  error,  and  whether,  again,  they 
observed  that  discretion  which  a  respedl  for  public  justice,  for 
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their  own  professional  honour,  and  for  Science  should  diflate  ? 
To  neither  of  these  questions  can  we  reply  in  the  affirm- 
ative. 

We  refer  here  to  the  admission  of  no  less  distinguished  a 
chemist  than  Prof.  Brande,  that  in  applying  Reinsch's  test 
for  arsenic  he  generally  used  a  halfpenny  rolled  down  as 
"  pure  enough  for  the  purpose."  Dr.  Taylor,  also,  seems 
for  twenty  years  to  have  used  untested  and  possibly  arseni- 
ferous  copper  for  the  same  test.  Dr.  Herapath,  even,  in  a 
letter  to  the  "  Times  "  in  reference  to  Dr.  Smethurst's  case, 
though  not  written  until  after  his  convidlion,  pronounced 
the  whole  set  of  operations  in  that  case  a  **  bungle." 
"  Taylor  must  have  known  that  Reinsch's  test  was  inappli- 
cable in  presence  of  nitrates  or  chlorates."  Leaving  these 
instances  of  something  closely  bordering  upon  carelessness, 
we  cannot  close  our  eyes  to  the  personalities  contained  in 
Herapath's  comments  on  Taylor, — stri(5lures  so  unworthy  of 
a  gentleman  and  a  man  of  Science  that  we  could  almost 
suspe<5l  some  old  grievance  to  have  existed  between  the  two. 
The  verbal  communications  made  by  Dr.  Taylor  to  one  Mr. 
Augustus  Mayhew,  of  the  "  Illustrated  Times,"  who  suc- 
ceeded in  **  interviewing"  him,  professing  to  be  employed 
by  some  insurance  company,  were,  to  say  the  least,  highly 
indiscreet,  and  became  unpleasantly  notorious.  Nor  did 
Dr.  Taylor's  subsequent  letter  to  the  "  Lancet "  greatly 
improve  his  position.  It  contained  a  passage  from  which 
counsel  sought  to  extraft  the  meaning  that  the  conviftion 
of  Palmer  was  necessary  for  the  public  welfare. 

We  now  come  to  our  last  question,  and  ask  whether  the 
English  method  of  dealing  with  the  testimony  of  experts  is 
well  adapted  for  eliciting  the  truth  and  eliminating  errors 
due  to  possible  ignorance,  carelessness,  or  bias  on  the  part 
of  the  witness  ?  Legal  authorities,  in  this  country,  we 
believe,  uphold  the  present  system,  or  did  at  least  until  quite 
lately.  Thus  Mr.  Justice  Stephen,  in  his  "  History  of  Cri- 
minal Law  in  England,"  writes,  with  reference  to  Palmer's 
case,  **  A  study  of  the  case  will  show  ,  .  .  that  the  subjec- 
tion of  all  the  witnesses,  and  especially  the  scientific  wit- 
nesses, to  the  most  rigorous  cross-examination  is  absolutely 
essential  to  the  trustworthiness  of  their  evidence." 

We  shall  perhaps  understand  Mr.  Justice  Stephen's 
point  of  view  the  better  if  we  quote  some  observations 
made  by  him  at  the  Leeds  Assizes,  late  in  1880  or  early  in 
188 1.  The  learned  judge  is  reported  to  have  said  that 
"  Leeds  was  the  only  town  where  he  never  heard  those  un- 
seemly disputes  between  the  legal  and  ±edical  professions 
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which  occurred  constantly  at  other  places.  The  leaders  of 
the  medical  profession  in  the  School  of  Medicine  at  Leeds 
had  set  an  admirable  example  for  many  years  past  of  truth 
and  candour,  and  straightforwardness  in  the  witness-box, 
and  he  was  happy  to  see  that  their  example  was  being  fol- 
lowed by  the  younger  members  of  the  profession.  When  a 
man  really  tried  to  tell  the  truth,  the  whole  truth,  and 
nothing  but  the  truth,  in  plain  and  simple  language,  not- 
withstanding what  consequences  might  be  drawn  from  it, 
or  whether  he  was  called  on  one  side  or  the  other,  bullyings 
in  Court  and  things  of  that  kind  ceased  at  once."  We  can- 
not help  feeling,  with  a  correspondent  of  the  "  Journal  of 
Science,"  that  in  these  remarks  Mr.  Justice  Stephen  takes 
a  one-sided  view  of  the  case,  and  that,  though  possibly 
without  such  intention,  has  gravely  wronged  the  medical 
profession,  and  other  men  of  Science  whose  misfortune  it 
may  be  to  have  to  give  evidence  in  a  court  of  justice.  That 
experts  have  occasionally  been  deficient  in  truth  and  candour 
we  admit;  but  we  must  at  the  same  time  maintain  that 
counsel  often  seek  to  prevent  the  truth,  the  whole  truth,  and 
nothing  but  the  truth  from  being  told,  if  they  believe  that  it 
may  tell  against  their  clients.  Instances  of  this  kind  may 
be  found  in  the  book  before  us. 

The  expert,  "  called  "  by  one  side  or  the  other,  is  strongly 
tempted  to  become  a  partizan.  He  holds  an  anomalous  and 
unrecognised  position  between  that  of  a  witness  and  an  ad- 
vocate, and  unless  he  be  a  man  of  sterling  integrity  he  is 
tempted  to  follow  the  example  of  counsel  by  the  suppressio 
veri  and  the  suggestio  falsi.  He  cannot  help  knowing  that 
if  he  contributes  in  any  marked  manner  to  the  success  of 
"  his  side,**  his  reputation  and  emoluments  are  increased. 
Even  if  he  eschews  all  such  considerations,  and  adheres 
absolutely  to  the  truth  without  fear  or  favour,  he  is  treated 
by  the  '*  opposite  side  *'  as  a  hostile  partizan.  So  unpleasant 
is  this  position  that  it  is  recognised  among  men  of  Science 
as  a  difficult  task  to  come  out  of  the  witness-box  without 
injury  to  their  credit  and  without  having  received  insults  for 
which  no  redress  is  possible.  Hence,  among  scientific  men, 
the  general  opinion  is  that  the  expert  should  be  the  adviser 
of  the  Court,  not  called  by  either  side,  and  consequently 
free  from  all  suspicion  of  partizanship,  since  acquittal  or 
convidtion  would  be  to  him  alike. 

If  we  glance  over  Tawell's  case  we  cannot  fail  to  see  how 
much  it  would  have  been  simplified  had  Mr.  Cooper,  as 
Assessor  of  the  Court,  been  empowered  to  dismiss  at  once 
as  an  absurdity  Sir  Fitzroy  Kelly*s  theory  of  the  prussic 
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acid  found  in  the  stomach  of  the  deceased  having  been 
derived  from  apple-pips.  In  many  cases,  too,  medical  or 
chemical  fafts  would  be  understood  more  clearly  by  the  jury 
if  presented  to  them  without  the  intervention  of  persons 
who — as  may  be  seen  on  careful  consideration  of  the  questions 
in  cross-examination — either  in  reality  misunderstand  the 
witness  or  seek  to  force  a  meaning  upon  his  words  which  he 
had  no  intention  of  conveying.     . 

This  consideration  ought  to  impress  upon  experts  in 
drawing  out  a  report,  and  authors  in  writing  any  book  which 
may  be  quoted  in  a  court  of  justice,  the  necessity  of  extreme 
caution.  Not  only  is  it  necessary  to  avoid  every  exaggera- 
tion, distortion,  or  misinterpretation  of  fadls,  but  every  word 
should  be  weighed,  so  that  it  may  neither  be  honestly  mis- 
understood nor  be  dishonestly  misinterpreted. 


3= 


III.     BENJAMIN    FRANKLIN    AND   THE    ORIGIN 

OF    LIGHTNING    RODS. 

By  Colonel  A.  Parnell,  R.A. 

5 HERE  is  perhaps  no  important  social  subjedl  on  which 
educated  persons  in  general,  and  scientific  educators 
in  particular,  have  such  confused  and  indefinite  con- 
ceptions as  on  the  operation  of  that  great  natural  agency 
which  we  in  England,  and  our  cousins  in  America,  give  the 
vague  meteorological  appellation  of  lightning,  and  our  French 
neighbours  designate  under  the  more  distin(5tive  and  accu- 
rate term  of  thunderbolts.  The  investigation  of  the  atflion 
of  thunderbolts  forms  a  branch  of  the  study  of  Terrestrial 
Eleftricity,  a  science  that  necessarily  examines  and  endea- 
vours to  assimilate  the  nature  and  fundlions  of  all  those 
natural  phenomena  in  which,  as  the  result  of  patient  ob- 
servation, the  force  of  eledlricity  may  reasonably  be  held  to 
take  part.  The  wonderful,  and  indeed  awe-inspiring,  mani- 
festations of  thunderbolts,  earthquakes,  whirlwinds  and 
waterspouts,  aurorae,  meteors,  fireballs,  St.  Elms's  fires, 
"  earth  currents,"  and  the  earth's  magnetism,  are  thus  all 
elements  of  this  most  fascinating;  and  yet  most  negle^ed, 
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portion  of  Physical  Science.  The  present  writer,  who, 
during  the  last  few  years,  has  been  able  to  devote  a  consi- 
derable portion  of  his  leisure  time  specially  to  the  subjedl 
of  thunderbolts,  and  to  amass  much  information  in  regard 
to  facfts  and  opinions  connedled  therewith,  being  now 
engaged  in  compiling  a  work  on  Terrestrial  Eledtricity,  has 
thought  that  perhaps  a  few  remarks  bearing  on  the  relation 
of  Benjamin  Franklin  to  -the  origin  of  so-called  lightning 
conductors,  and  arising  out  of  the  studies  he  is  pursuing,  may 
be  of  service  in  paving  the  way  for  a  clearer  and  more  defi- 
nite idea,  on  the  part  of  interested  readers,  of  the  history  of 
these  instruments,  and  of  Franklin's  original  intentions  when 
he  introduced  them. 

Benjamin  Franklin  was  born  at  Boston,  in  British  North 
America,  in  1706.  By  trade  a  printer,  his  acute  and  enter- 
prising mind  did  not  permit  of  this  particular  calling 
engrossing  his  whole  attention  ;  for  he  added  to  his  worldly 
resources  by  keeping  a  shop  at  Philadelphia  for  the  sale  of 
goods  of  a  variegated  nature, — an  establishment  locally 
known  as  a  "  general  store."  He  appears  to  have  first  heard 
of  the  new  science  of  eledlricity  at  a  lefture  delivered  at 
Philadelphia  by  Dr.  Spence,  in  1746.  Franklin  was  then 
40  years  of  age ;  but  he  at  once  began  to  investigate  the 
subje<5t  for  himself,  and  to  make  experiments,  and  it  was  not 
long  before  the  same  idea  that  had  occurred  to  Ward  in 
1708,  to  Gray  in  1729,  and  to  Nollet  in  1745,  presented  itself 
likewise  to  his  imagination,  viz,,  that  lightning  was  the 
appearance  of  an  eledtric  spark. 

Here,  perhaps,  we  may  be  allowed  to  make  a  slight  di- 
gression in  order  to  call  attention  to  the  confusion  constantly 
made  between  lightning  and  eleftricity, — i,e,y  between  effe<^ 
and  cause.  No  less  an  authority  than  the  President  of  the 
Society  of  Telegraph  Engineers  and  EleiJlricians  tells  us,  in 
his  Inaugural  Address,  delivered  in  January,  1883,  that 
Franklin,  by  a  bold  experiment,  "  proved  that  lightning  and 
eleiJlricity  were  one,  and  consequently  obedient  to  the  same 
laws."  In  a  Lcdlure  delivered  at  the  Royal  United  Service 
Institution,  on  May  6th,  1881,  on  the  same  subjedl,  the 
ledlurer  said  that  one  of  the  forms  of  eledlricity  was  *'  the 
state  of  adlivity  (the  work-producing  state)  as  in  lightning." 
These  dicta  are  in  reality  tantamount  to  affirming  that  a 
certain  portion  of  the  manifestation  of  the  explosion  of 
charge  and  the  charge  itself  are  one  and  the  same  thing. 
A  similar  derangement  of  cause  and  effeft  is  evident  also  in 
a  paper  "  On  Lightning  and  Lightning  Conduftors,"  read 
by  Mr.  W.  H.  Preece,  the  well-known  elei^rical  engineer,  at 


1883.1  Origin  of  Lightning  Rods.  529 

a  meeting  of  the  Society  above  mentioned^  on  the  27th 
November,  1872,  in  which  paper  we  are  told  that  eledlricity 
is  one  form  of  energy,  and  therefore  necessarily  force. 
Because,  in  fadl,  eleftricity  is  a  certain  effeft,  therefore  it 
must  also  be  the  cause  of  that  effedt. 

Whilst  Franklin  was  pursuing  his  ele(5lrical  investigations 
he  kept  up  a  communication  with  some  scientific  friends  in 
England  who  were  interested  in  his  researches.  His  writings 
at  this  time  consist  principally  of  a  series  of  letters  ad- 
dressed to  Mr.  Peter  Collinson,  F.R.S.,  and  they  were 
eventually  published  under  the  title  of  "  New  Experiments 
and  Observations  on  Eledlricity,  made  at  Philadelphia,  in 
America,  by  Benjamin  Franklin,  Esq.,"  the  third  edition  of 
which  was  published  in  London,  by  Cave,  in  1760.  Of  these 
famous  letters  Dr.  Joseph  Priestley,  F.R.S.,  in  his  "  History 
of  Eledlricity "  (4th  edition,  London,  1775),  says: — 
"  Nothing  was  ever  written  upon  the  subje<5l  of  eledtricity 
which  was  more  generally  read  and  admired  in  all  parts  of 
Europe  than  these  letters.  Dr.  Franklin's  principles  bid 
fair  to  be  handed  down  to  posterity  as  expressive  of  the  true 
principles  of  eleftricity,  just  as  the  Newtonian  philosophy  is 
of  the  true  system  of  Nature  in  general." 

The  first  letter  in  which  Franklin  alludes  to  the  ele(5trical 
power  of  points,  and  to  the  germ  of  the  future  lightning  rod. 
Is  dated  September  ist,  1747,  and  is  as  follows  : — "  In  my 
last  I  informed  you  that  in  pursuing  our  eledtrical  enquiries 
we  had  observed  some  particular  phenomena,  which  we 
looked  upon  to  be  new,  and  of  which  1  promised  to  give  you 
some  account,  tho'  I  apprehended  they  might  possibly  not 
be  new  to  you,  as  so  many  hands  are  daily  employed  in 
eledtrical  experiments  on  your  side  of  the  water,  some  or 
other  of  which  would  probably  hit  on  the  same  observations. 
The  first  is  the  wonderful  effe<5l  of  pointed  bodies  both  in 
drawing  off  and  in  throwing  off  the  eledtrical  fire."  [The 
italics  are  Franklin's.]  He  goes  on  to  describe  an  experiment 
with  an  iron  round  shot  of  3  or  4  inches  in  diameter  (over 
which  was  suspended  a  small  cork  ball),  and  states  that,  if 
the  shot  be  eledlrified,  and  then  a  long,  slender,  sharp,  bod- 
kin be  presented  to  it,  at  some  6  or  8  inches  distance,  the 
eleftricity  will  be  drawn  off  by  the  bodkin's  point.  He  then 
says  : — **  To  show  that  points  will  throw  off  as  well  as  draw 
off  the  eleftrical  fire,  lay  a  long  sharp  needle  upon  the  shot, 
and  you  cannot  eleiflrise  the  shot  so  as  to  make  it  repel  the 
cork  ball.  Or  fix  a  needle  to  the  end  of  a  suspended  gun- 
barrel  or  iron  rod,  so  as  to  point  beyond  it  like  a  little 
bayonet;  and  while  it  remains  there  the  gun-barrel  or  rod 
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cannot,  by  applying  the  tube  at  the  other  end,  be  eleftrised 
so  as  to  give  a  spark,  the  fire  constantly  running  out  silently 
at  the  point." 

In  this  letter  we  have  the  first  intimation  of  the  eleftrical 
power  of  points,  and  a  clear  proof  that  to  Franklin  is  due 
the  great  honour  of  having  been  the  first  to  introduce  the 
knowledge  of  this  power  to  the  world.  On  this  great  fa(5t 
will  Franklin's  fame  for  ever  rest,  and  we  shall  endeavour  to 
show  that  it  was  on  this  power  alone  that  he  originally  based 
his  invention  of  the  lightning  rod.  That  he  actually  discovered 
this  power  is,  we  are  expressly  told  by  Franklin  himself,  not 
the  case.  Dn  Priestley  writes  : — "  Dr.  Franklin,  in  the  new 
edition  of  his  Letters,  says  that  the  power  of  points  to  throw 
off  the  eleftric  fire  was  communicated  to  him  by  his  friend 
Mr.  Thomas  Hopkinson,  who  eledtrised  an  iron  ball  3  or 
4  inches  in  diameter  with  a  needle  fastened  to  it,  expecting 
to  draw  a  stronger  spark  from  the  point,  as  from  a  kind  of 
focus,  but  was  surprised  to  find  little  or  none." — (Hist. 
Eledt.,  175.)  But  that  Franklin  was  the  original  recogniser 
and  employer  of  this  property  is  acknowledged  by  Nollet, 
the  eminent  French  philosopher,  who  opposed  several  of 
Franklin's  views,  and  especially  the  merits  of  his  lightning 
rods.  According  to  Priestley,  Nollet  admits  **that  Dr. 
Franklin  was  the  first  who  showed  the  property  of  pointed 
bodies  in  drawing  off  eleftricity  more  efifedtually  and  at 
greater  distances  than  other  bodies  could  do  it." — (Hist. 
Elea.,  165.) 

The  second  letter  from  Franklin,  in  the  sequence  illus- 
trating the  development  of  his  ideas  on  the  connexion  of 
points  and  thunderbolts,  is  a  memorandum  headed  "  Pro- 
perties and  Effefts  of  the  Eleftrical  Matter  arising  from 
Experiments  and  Observations  made  at  Philadelphia,  1749/* 
which  was  apparently  sent  to  Mr.  CoUinson  with  the 
Letter  IV.  of  July  29th,  1750.  In  this  paper  Franklin 
again  explains  the  power  of  points  to  draw  off  as  well  as  to 
throw  off  charge;  and  then  he  says-; — **  I  say,  if  these 
things  are  so,  may  not  the  knowledge  of  this  power  of 
points  be  of  use  to  mankind  in  preserving  houses,  churches, 
ships,  &c.,  from  the  stroke  of  lightning,  by  directing  us  to 
fix,  on  the  highest  points  of  those  edifices,  upright  rods  of 
iron,  made  sharp  as  a  needle  and  gilt  to  prevent  rusting, 
and  from  the  foot  of  those  rods  a  wire  down  to  the  outside 
of  the  building  into  the  ground,  or  down  round  one  of  the 
shrouds  of  a  ship,  and  down  her  side  till  it  reaches  the 
water  ?  Would  not  these  pointed  rods  probably  draw  the 
elearical  fire  silently  out  of  a  cloud  before  it  came  nigh 
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enough  to  strike,  and  thereby  secure  us  from  that  most 
sudden  and  terrible  mischief  ?  " 

Dr.  Priestley  quotes  another  paper  by  Franklin,  written 
on  November  7th,  1749,  or  probably  about  the  same  time  as 
the  memorandum  last  mentioned  was  written ;  but  this 
second  paper  does  not  appear  in  the  third  edition  of  the 
Letters  from  which  we  have  been  making  extracts.  After 
enumerating  all  the  known  points  of  resemblance  between 
lightning  and  the  eledlric  spark,  Franklin  says,  in  this  latter 
paper,  **  The  eleftric  fluid  is  attradled  by  points.  We  do 
not  know  whether  this  property  be  in  lightning,  but  since 
they  agree  in  all  the  particulars-  in  which  we  can  already 
compare  them  it  is  not  improbable  that  they  agree  like- 
wise in  this.     Let  the  experiment  be  made." — (Hist.  Eleft., 

165.) 

In  these  two  extracts,  and  especially  in  the  first  memo- 
randum, headed  "  Properties  and  Effedls  of  the  Eledlrical 
Matter,"  the  invention  of  the  lightning  rod  is  clearly  enun- 
ciated. They  are  written  some  two  years  after  the  discovery 
of  the  power  of  points  was  published  ;  but  it  is  evident  that 
the  invention  of  the  rod  was,  in  Franklin's  mind,  a  corollary 
of  the  knowledge  of  this  power.  We  see  that  all  this  time 
not  one  word  is  mentioned  of  any  conducting  power  that  such 
instruments  might  be  supposed  to  have  over  the  lightning 
or  over  the  eledlrical  discharge.  In  allusion  to  the  invention 
of  rods,  and  to  the  analogy  that  had  previously  been  observed 
between  lightning  and  the  eleftric  spark,  Priestley  says  : — 
"  It  was  Dr.  Franklin  who  first  proposed  a  method  of  veri- 
fying this  hypothesis,  entertaining  the  bold  thought,  as  the 
Abb6  Nollet  expresses  it,  of. bringing  lightning  from  the 
heavens ;  of  thinking  that  pointed  iron  rods,  fixed  in  the 
air,  when  the  atmosphere  was  loaded  with  lightning,  might 
draw  from  it  the  matter  of  the  thunderbolt,  and  discharge  it 
without  noise  or  danger  into  the  immense  body  of  the  earth, 
where  it  would  remain  as  it  were  absorbed." — (Hist.  Eledl., 
164.)  Here,  again,  there  is  no  reference  to  the  conduftion 
theory, — i.e.,  to  the  idea  of  conducting  the  discharge  away 
from  the  building  by  means  of  the  metallic  stalk  of  the  rod 
after  the  stroke  or  explosion  has  occurred. 

Franklin's  third  letter  in  the  literary  chain  showing  the 
development  of  the  lightning  rod  is  dated  Oftober  19th, 
1752,  or  nearly  three  years  after  the  vital  **  Properties  and 
Effedls  "  memorandum.  He  gives  an  account  in  this  third 
letter  of  an  experiment  made  at  Philadelphia  (he  does  not 
say  by  whom)  with  a  kite,  consisting  of  a  cross  made  of 
light  strips  of  cedar  with  a  silk  handkerchief  extended  over 
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it,  and  having  at  the  top  "  a  very  sharp  pointed  wire  "  rising 
a  foot  above  the  wood.  The  kite  is  held  by  a  silk  ribbon  (in 
the  hand)  attached  to  the  twine-cord,  and  the  person  must 
stand  within  a  doorway,  so  that  the  silk  does  not  get  wet. 
**  As  soon  as  any  of  the  thunder-clouds  come  over  the  kite 
the  pointed  wire  will  draw  the  eledtric  fire  from  them,"  .  .  . 
"  and  when  the  rain  has  wet  the  kite  and  twine  so  that  it 
can  condudl  the  eledtric  fire  freely,  you  will  find  it  stream 
out  plentifully  from  the  key  on  the  approach  of  your 
knuckle." 

It  is  to  be  borne  in  mind  that  Franklin,  in  his  early  letters, 
uses  the  term  "  eleftric  fire  "  as  signifying  electricity,  and 
not  lightning,  or  the  eledlric  spark,  as  might  perhaps  have 
been  imagined.  In  this  third  letter  Franklin  is  evidently 
describing  the  famous  experiment  he  himself  made  on  July 
4th,  1752.  His  language  by  no  means  justifies  the  inference 
that  he  conceived  that  he  had  drawn  lightning  from  the 
clouds ;  and  it  is  clear  that  his  experiment  was  made  solely 
to  test  his  preconceived  theory  of  the  power  of  points.  To 
all  persons  having  a  sound  elementary  conception  of  elec- 
tricity it  is  abundantly  evident  that  what  Franklin  effedted 
in  this  experiment,  and  what  his  contemporaries — D'Alibard, 
De  Romas,  and  Beccaria — effedted  with  simpler  apparatus 
(merely  ordinary  iron  lightning  rods  with  slight  gaps  in  their 
length),  was  only  to  elicit  manifestations,  during  thunder- 
storms, of  the  presence  of  Terrestrial  Eledtricity,  primarily 
in  the  earth  below,  secondarily  and  consequently  in  the 
thunder-clouds  above.  These  manifestations  were  the 
sparks  or  flashes  that  passed  across  the  air-gaps  left  in  the 
apparatus.  There  was  no  explosion  of  the  terrestrial  con- 
denser formed  by  the  earth,  the  clouds,  and  the  intervening 
atmospheric  diele<5lric, — such  as  must  happen  when  a 
thunderbolt  occurs ;  and  there  was  necessarily  none  of  that 
luminous  demonstration  of  the  aftion  of  thunderbolts  rightly 
known  as  lightning. 

The  fourth  important  communication  from  Franklin  on 
these  subjedls  is  dated  September,  1753,  or  about  a  year 
later.  After  referring  to  the  question  whether  the  direction 
of  a  thunderbolt  discharge  is  usually  descending  or  ascending, 
and  coming  to  the  conclusion  that  "'tis  the  earth  that 
strikes  into  the  clouds,  and  not  the  clouds  that  strike  into 
the  earth,"  he  states  that,  in  either  case,  **  pointed  rods 
fixed  on  buildings  or  masts  of  ships,  and  communicating 
with  the  earth  or  sea,  must  be  of  the  same  service  in 
restoring  the  equilibrium  silently  between  the  earth  and  the 
clouds,  or  in  conducting  a  flash  or  stroke,  if  one  should  be,  so 
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as  to  save  harmless  the  house  or  vesse^'*  And,  later  on  in 
the  same  letter,  he  says,  "  Metallic  rods,  therefore,  of  suffi- 
cient thickness,  and  extending  from  the  highest  part  of  an 
edifice  to  the  ground,  being  of  the  best  materials  and  com- 
plete condu<5lors,  will,  I  think,  secure  the  building  from 
damage,  either  by  restoring  the  equilibrium  so  fast  as  to 
prevent  a  stroke,  or  by  conducting  it  in  the  substance  of  the  rod 
as  far  as  the  rod  goes,  so  that  there  shall  be  no  explosion  but 
what  is  above  its  point,  between  that  and  the  clouds." 

Here,  at  last,  we  arrive  (in  the  portions  we  have  under- 
lined) at  the  first  mention  by  Franklin  of  the  theory  of  the 
condudling  adlion  of  rods.  It  is  noteworthy  that  he  still,  in 
both  passages,  gives  the  preventive  power  of  the  rod's  point 
the  first  place ;  but  he  now  includes  conduftion  of  the  ex- 
plosion, after  it  has  occurred,  among  the  functions  of  the 
rod.  The  invention  was  now,  however,  public  property. 
Chiefly  through  the  influence  of  the  great  French  philosopher 
BufTon,  the  savants  of  all  civilised  countries  had  by  this  time 
entertained,  discussed,  and  investigated  Franklin's  views. 
He  had  been  in  communication  with  many  of  them ;  and 
we  think  there  is  very  little  doubt  that  it  was  principally 
owing  to  their  immature  ideas  on  the  nature  of  ele<5lricity  in 
general,  and  on  the  laws  of  its  aftion,  that  this  novel  and 
unscientific  theory,  whereby  the  force  evolved  by  a  thunder- 
bolt explosion  is  treated  as  if  it  were  a  current  capable  of 
condudlion,  was  harboured  by  Franklin. 

The  fifth,  and  last,  extract  we  shall  make  from  the  writings 
of  this  eminent  man  is  dated  June  29th,  1755,  or  nearly  two 
years  later  on.  He  is  writing  to  D'Alibard  in  regard  to  Pere 
Beccaria's  views,  and  he  says — "  As  to  the  effedt  of  points 
in  drawing  the  eledlric  matter  from  the  clouds,  and  thereby 
securing  buildings,  &c.,  which  you  say  he  seems  to  doubt,  I 
must  own  I  think  he  only  speaks  modestly  and  judiciously. 
I  have  been  but  partly  understood  in  that  matter.  I  have 
mentioned  it  in  several  of  my  letters,  and,  except  once, 
always  in  the  alternative,  viz.,  that  pointed  rods  ere(5ted  on 
buildings,  and  communicating  with  the  moist  earth,  would 
either  prevent  a  stroke,  or,  if  not  prevented,  would  condu<5t 
it,  so  that  the  building  should  suffer  no  damage.  Yet,  when- 
ever my  opinion  is  examined  in  Europe,  nothing  is  considered 
but  the  probability  of  those  rods  preventing  a  stroke  or  ex- 
plosion, which  is  only  part  of  the  use  I  proposed  for  them ; 
and  the  other  part,  their  conducing  a  stroke  which  they 
may  happen  not  to  prevent,  seems  to  be  totally  forgotten, 
though  of  equal  importance  and  advantage." 

The  words  we  have  underlined  would  seem  to  prove  that 
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the  leading  European  philosopher  of  the  daj*  was  not  at 
that  time  convinced  of  the  power  of  points.  In  this  last 
letter  Franklin  definitely  entertains  the  conduftion  theory ; 
but  we  think  there  is  strong  internal  evidence  in  the  letter 
tending  to  confirm  the  notion  we  have  already  expressed, 
that  it  was  mainly  in  deference  to  European  opinion  that  he 
made  this  addition  to  his  original  simple,  but  well-considered, 
idea  of  the  efficacy  of  the  rod  lying  solely  in  the  power  of 
its  point  in  tending  to  prevent  thunderbolt  discharges, — in 
other  words,  in  the  adlion  of  the  rod  as  a  tap  for  the  elec- 
tricity of  the  ground  and  clouds.  The  conception  of  rods 
as  conductors  of  explosions  naturally  gathered  impetus  from 
the  fa(5l  of  the  inventor  falling  in  with  it ;  and  this  force 
necessarily  received  acceleration  from  the  discoveries  of  the 
adlion  of  currents,  obtained  from  chemical  sources,  made 
towards  the  commencement  of  the  nineteenth  century  by 
Volta  and  his  successors.  The  tendency  (which  has  never 
yet  been  impeded)  of  imputing  all  eledtrical  phenomena  to 
the  operation  of  currents  became  nearly  universal ;  the  term 
electric  fluid  was  taken  into  general  use,  and  omne  electricum 
ignotum  pro  currente  was  (as  it  even  now  is)  a  motto  of  very 
extended  practical  application. 

From  the  career  of  a  physicist,  Franklin  gradually  passed 
to  that  of  a  statesman ;  from  the  study  of  matSriel  he  pro- 
ceeded to  that  of  personnel,  and  it  is  doubtful  in  which  of 
the  two  spheres  he  showed  the  greater  pre-eminence ;  but 
the  latter  was  certainly  the  more  cogent  and  engrossing, 
involving,  as  it  eventually  did,  the  foundation  of  a  mighty 
Republic ;  and  his  diplomatic  employment  could  have  left 
him  scanty  time  to  refledt  on,  to  improve,  or  to  develop 
his  great  physical  invention.  It  is  interesting,  however,  to 
note  that  the  French — the  nation  to  whom  the  world  prin- 
cipally owes  the  introdudlion  and  knowledge  of  Franklin's 
rods — have  always  paid  more  honour  to  his  original  views 
than  have  his  own  countrymen. 

To  begin  with,  the  French  recognise  the  preventive  power 
of  the  rod's  point  by  styling  the  apparatus  a  paratonfierre, 
whereas  we  English  almost  universally  (and  certainly  in  all 
official  departments)  call  the  rod  a  lightning  conductor,  being 
apparently  unconscious  that  this  expression  is  simply  a  con- 
tradidlion  in  terms,  inasmuch  as  it  enunciates  the  idea  of 
conducting  an  agency  that  can  exist  only  in  the  absence  of 
conducing  elements.  Indeed,  striftly  speaking,  the  idea  is 
one  of  condu(5ting  merely  the  manifestation  of  an  agency, 
and  (so  far  as  the  writer  can  judge  from  a  close  analysis  of 
upwards  of  six  hundred  detailed  incidents  of  thunderbolt 
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aftion  that  have  occurred  in  various  parts  of  the  world 
during  the  last  two  hundred  years)  not  even  the  principal 
manifestation  of  that  agency ;  and  this  makes  the  appella- 
tion still  more  absurd.  In  this  connexion  it  may  be  men- 
tioned that  the  Americans — the  successors,  so  to  speak,  of 
the  great  Philadelphian — invariably  use  his  own  term, 
lightning  rod. 

Again,  both  the  French  and  the  Americans  employ  on 
their  buildings  the  original  cheap  metal  that  Franklin  used 
and  recommended  for  rods,  viz.,  iron ;  whereas  in  England 
the  use  of  that  most  expensive  metal,  copper,  is  altogether 
the  rule,  and  the  employment  of  iron  the  exception.  In 
this  respedt  England  is  almost,  if  not  entirely,  alone  among 
the  nations  of  the  world ;  and  probahly  in  no  other  country 
is  the  line  of  demarcation  between  ele<5lrical  experts  and 
tradesmen  interested  in  the  manufacture  of  expensive  elec- 
trical apparatus  so  misty  and  vague.  There  are  few 
lightning-rod  manufacturers  who  do  not  consider  themselves 
**  ele<5tricians  "  as  well,  and  do  not  utilise  the  status  they 
assume  as  such  to  promote  the  sale  of  their  copper  wares. 

Lastly,  the  French  philosophers  still  generally  adopt 
Franklin's  theory  of  the  dominant  importance  of  points, 
and,  in  explaining  the  functions  of  rods,  they  give  the  pre- 
ventive power  of  points  the  first  place,  and  the  supposed 
conducting  aftion  of  the  rod  only  the  second.  If,  however, 
the  English  mention  the  preventive  power  at  all,  it  is  always 
given  the  second  rank,  and  the  condu(5ting  idea  is  awarded 
the  place  of  honour.  The  lately  departed  and  justly  cele- 
brated philosopher,  James  Clerk  Maxwell,  was,  however,  a 
unique  and  conspicuous  exception  to  this  prevailing  English 
practice,  for  he  unmistakably  manifested  his  conviction  that 
an  ordinary  lighting  rod  was  simply  a  dangerous  species  of 
electric  tap. 

It  is  not  within  the  scope  of  the  present  paper  to  enlarge 
on  the  theory  of  the  aCtion  of  lightning  rods,  or  of  the 
nature  of  terrestrial  electricity, — nor  to  submit  how,  if  the 
preventive  aCtion  of  a  rod's  point  be  admitted  to  be  the  sole 
advantage  and  raison  d^itre  of  the  rod,  the  apparatus  may 
be  greatly  simplified  and  cheapened.  The  writer's  objeCl  is 
mainly  to  draw  particular  attention  to  the  original  ideas  of 
his  illustrious  countryman,  Benjamin  Franklin,  on  the  sub- 
ject of  his  magnificent  discovery ;  for  we  must  remember 
(Transatlantic  cousins  please  note)  that  Franklin  was  an 
Englishman  when  he  pursued  his  remarkable  physical  career 
and  introduced  his  beneficent  invention.  Let  us  English- 
men, then,  honour  our  compatriot  more  in  future  in  the 
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observance  than  as  hitherto  in  the  breach  ;  and  let  us  all,  both 
Englishmen  and  Americans,  besides  noting  his  original  phy- 
sical ideas,  note  also  his  original  human  motives ;  for  if  we 
do  so  we  shall  assuredly  find  that  his  wish  was  not  so  much 
to  proteft  the  property  of  well-to-do  Church  bodies,  of 
wealthy  Manufacturers,  or  of  Government  establishments, 
as  to  defend  the  lives  of  the  poor  and  the  uneducated  cot- 
tagers from  the  ravages  made  by  thunderbolts  in  rural 
distridls.  Is  it  generally  known  that  (as  recorded  by  official 
returns)  the  number  of  persons  killed  by  thunderbolts  in 
Russia  (not  including  Poland  and  Finland),  in  the  five  years 
from  1870  to  1874,  was  2270,  of  whom  no  less  than  2161 
were  dwellers  in  the  country  ;  and  that  during  this  period, 
in  the  same  area,  4192  fires  were  occasioned  by  thunder- 
bolts, 4099  of  them  being  in  the  country  ? 

Let  educated  men,  interested  in  measures  of  defence  from 
thunderbolts,  obtain  (as  they  easily  can  by  reading)  an 
elementary  knowledge  of  the  known  laws  of  eleftricity,  espe- 
cially in  regard  to  the  a(5lions  of  condensers,  points,  and 
metals ;  let  them  refleft  on  what  they  read ;  and  let  them 
think  for  themselves  in  regard  to  any  steps  they  may  deem  it 
desirable  to  take  for  the  defence  of  their  own  lives  and  pro- 
perty, or  as  a  rampart  for  the  lives  and  property  of  their 
dependents.  Above  all,  let  them  follow  the  original  inten- 
tions of  Benjamin  Franklin  rather  than  the  guidance  of  the 
"  eledtricians  "  of  the  present  day. 


IV.    HEATH'S    BOLIVIAN    EXPLORATIONS. 

By  Rev.  J.  D.  Parker. 

(Concluded  from  page  451.) 

N  September  28th,  1880,  Dr.  Heath  commenced  his 
final  voyage  down  the  river.  As  he  pushed  his  frail 
barque  out  upon  the  water,  all  the  people  gathered 
around  and  bade  him  adieu,  firmly  believing  that  he  and  his 
two  Indian  companions  would  be  eaten  by  the  cannibals 
supposed  to  be  living  along  the  Lower  Beni.  On  Odlobcr 
7th,  at  meridian,  he  arrived  at  the  lowest  point  reached  on 
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his  first  descent,  and  stopped  for  the  night  at  a  point  lower 
down,  in  11°  4'  46"  S.  lat.  The  next  morning  at  8  o'clock 
he  passed  a  stream  coming  in  from  the  south,  probably  an 
outlet  of  a  portion  of  the  waters  of  Rojoaguado,  an  un- 
explored lake.  To  this  river  was  given  the  name  Ivon,  in 
honour  of  the  companion  of  Prof.  Orton,  in  his  last  expedi- 
tion to  South  America.  At  10  o'clock  he  passed  a  point  of 
rocks  in  the  river,  and  came  to  an  island  with  a  large  sand- 
bar in  front.  At  this  point  he  landed,  and  climbed  one  of 
the  tallest  trees  to  obtain  a  view  of  the  country,  as  the  dense 
forest  cut  off  his  view  on  every  side.  Far  to  the  south,  be- 
yond the  perennial  forest  that  margins  the  river,  he  could 
see  the  glimmering  waters  of  an  unknown  lake.  At  meri- 
dian he  came  to  the  jun<5tion  of  the  Beni,  with  a  large  river 
flowing  in  from  the  north — undoubtedly  the  Madre  de  Dios. 
By  triangulation  he  found  the  width  of  the  Madre  de  Dios 
at  the  point  of  junftion  to  be  2350  feet,  and  of  the  Beni  to 
be  735  feet,  the  depth  of  water  in  the  channel  being  50  feet. 
All  animals  here  were  found  to  be  exceedingly  tame.  He 
landed  on  an  island,  at  the  junAion  of  the  two  rivers,  within* 
10  feet  of  seven  Cupibaras,  which  did  not  move,  evidently 
never  before  having  seen  a  man.  The  alligators  found 
sleeping  on  the  sand-bar  did  not  stir,  and  the  monkeys  in 
the  trees  on  the  banks  simply  lifted  up  their  heads  while  the 
boat  passed  under  them,  and  then  went  to  sleep  again. 

The  only  knowledge  possessed  of  this  river  is  the  rumoured 
descent  of  it  in  i860,  by  Senor  Maldonado,  a  Peruvian 
colonel  of  engineers,  who,  being  persecuted  in  his  country 
for  political  reasons,  is  said  to  have  descended  the  Madre  de 
Dios  and  Lower  Beni,  losing  his  life  at  one  of  the  lower 
rapids.  Unfortunately  all  the  notes  of  this  expedition  were 
lost. 

Alligators  had  taken  out  of  the  boat  every  night,  while 
moored  at  the  shore,  the  meat  of  monkeys  killed  for  provi- 
sion, which  rendered  it  necessary  to  shoot  monkeys  every 
day.  Alligators  here  were  very  numerous,  and,  on  account 
of  their  great  familiarity,  Dr.  Heath  shot  two  to  make  them 
respeft  them.  For  greater  precaution  he  placed  the  meat 
at  night  at  the  head  of  his  bed,  as  he  slept  on  the  shore  near 
the  boat,  but  in  the  morning  the  meat  was  gone,  and  the 
prints  left  by  an  alligator's  feet  and  tail  indicated  by  what 
means  it  was  missing.  He  also  found  tracks  of  tigers  in 
the  sand  near  his  sleeping-place,  and  indications  where  they 
had  dug  up  turtle's  eggs. 

The  Do(5lor  pushed  off  his  frail  boat  at  6  o'clock  in  the 
morning,  and  at  6.50  passed  the  mouth  of  a  large  river 
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flowing  in  from  the  north,  to  which  he  gave  the  name  of 
Orton,  in  honour  of  the  celebrated  explorer.  The  land  in 
this  vicinity  is  low  and  marshy,  with  few  trees.  At  midday 
he  found  a  porpoise,  which  accompanied  him  all  that  day 
and  a  part  of  the  next,  until  he  came  to  the  upper  Rapids 
just  above  the  Falls.  The  appearance  of  this  porpoise  gave 
him  great  encouragement,  as  the  Madeira  and  Mamor6 
Rivers  are  full  of  porpoises,  but  the  Beni  has  none.  It  was 
an  indication  that  there  were  no  dangerous  Falls  below  him. 
During  the  day  the  Tabanos,  a  horse-fly,  both  yellow  and 
black  with  white-tipped  wings,  disappeared,  and  myriads  of 
sand-flies  took  their  place.  These  sand-flies  are  found  on 
all  the  tributaries  of  the  Amazon,  and  Humboldt  estimated 
that  on  the  Orinoco  there  are  a  million  of  these  flies  to  every 
cubic  foot  of  air.  There  are  two  species  of  these  sand-flies, 
called  Pium  and  Maruim,  differing  only  in  size.  During 
the  night,  while  the  Dodtor  was  taking  an  observation  with 
his  sextant,  the  mosquitoes  alighted  on  his  face  in  such  num- 
bers that  the  blood  trickled  down  on  his  garments.  They 
got  into  his  eyes,  and  alighted  on  his  mercury,  and  disturbed 
his  mercurial  horizon  to  such  an  extent  that  he  could  not 
take  his  usual  observation.  The  burning  of  the  Pampas 
had  so  filled  the  atmosphere  with  smoke  that  he  was  com- 
pelled to  work  his  artificial  horizon  without  its  usual  glass 
cover,  and  stars  of  the  first  magnitude  appeared  as  dim  as 
those  ordinarily  of  the  fourth  and  fifth  magnitude.  The 
change  from  the  Tabanos  to  the  Maruims  caused  him  to 
remember  that  the  same  change  took  place  on  the  Mamor6 
just  above  the  Falls,  and  he  believed  he  was  approaching 
the  Falls  corresponding  to  the  same  point  in  the  Mamor6. 
In  the  distance  he  saw  tapering  columns  of  smoke  escaping 
from  the  leafy  roof  of  the  forest,  which  probably  curled  up 
from  fires  burning  at  Indian  camps  beneath. 

The  next  day  the  Dodlor  saw  two  turkeys  on  the  bank,  so 
tame  that  he  shot  one,  and  re-loaded  and  shot  the  other 
while  it  stood  looking  at  its  fallen  companion.  The  same 
day  he  passed  two  large  islands,  and  at  10  o'clock  in  the 
morning  he  reached  a  point  where  the  river  was  obstrudled 
by  rocks,  forming  a  rapid  current,  which  he  passed  without 
difficulty,  and  soon  afterward  reached  the  main  Falls. 
Failing  to  find  a  suitable  passage  for  his  boat  on  the  north 
side,  he  passed  over  to  the  south  side  of  the  jiver,  where  he 
succeeded  in  drawing  the  boat  over  the  rocks  to  the  waters 
below.  The  difference  of  level  between  the  water  above  and 
below  the  Falls  is  28  feet,  the  angle  of  descent  of  the  water 
in  the  main  shoot  is  25  degrees,  and  the  falling  water  points 
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toward  the  southern  shore^  making  a  dangerous  whirlpool, 
which  was  passed  with  great  difficulty^  his  frail  bark  being 
almost  swamped.  The  Dodtor  found  a  little  bank  below  the 
Falls,  where  the  two  Indians  managed  to  sleep  while  he  sat 
in  the  boat  all  night  writing  and  inking  over  his  pencil  notes 
made  during  the  day,  and  occasionally  bailing  out  the  water 
from  the  boat,  which  had  sprung  a  leak  from  the  concussions 
received  on  the  rocks  the  previous  day.  About  7  o'clock  the 
next  morning  he  passed  a  number  of  rocks  in  the  river  cor- 
responding with  the  Rapids  Palo-Grande  of  the  Mamor6 ; 
for  here  he  recognised  the  range  of  hills  which  he  had  seen 
while  ascending  the  other  river.  Just  below  this  point  there 
is  a  large  island,  where  Palacios  spent  the  night  in  1846,  and 
the  last  point  probably  arrived  at  by  Bursa,  the  Prussian 
explorer. 

Dr.  Heath  now  informed  his  Indian  companions  that  they 
were  near  the  termination  of  their  voyage,  as  he  recognised 
from  the  hills,  and  the  island  4  miles  below  the  Falls,  that 
they  had  passed  what  corresponded  to  the  fourth  Falls  in 
the  Mamor6  River.  Ildifongo  then  asked  if  there  was  now 
hope  for  their  lives  ?  When  informed  that  there  was,  he 
said  he  would  call  the  falls  Esperanza,  or  Hope.  From 
this  place  they  had  an  unmolested  passage  to  the  mouth  of 
the  Beni  River,  where  they  al-rived  October  nth,  1880. 
Here  they  found  the  chacra  which  the  Dodtor  had  made  in 
August,  1879,  There  were  over  two  hundred  bunches  of 
bananas,  ripe  and  decaying,  which  furnished  them  an  abun- 
dance of  food.  As  the  bananas  had  not  been  touched,  the 
DoAor  inferred  the  absence  of  Indians.  Loading  the  boat 
nearly  to  the  water's  edge,  they  began  the  ascent  of  the 
Mamord,  and  passed  the  first  night  at  the  foot  of  the  first 
Rapids.  But  his  Indian  companions,  having  gorged  them- 
selves with  food,  were  taken  sick,  and  were  unable  to  proceed 
for  two  days. 

In  ascending  the  Mamor6  Dr.  Heath  met  with  a  serious 
accident  at  the  Falls  of  Palo  Grande,  where  his  boat  was 
overturned  and  submerged  in  a  fearful  whirlpool,  his  cutting 
utensils  lost,  and  all  his  provisions  thrown  into  the  river. 
Xhe  situation  was  critical  in  the  extreme,  and  the  Indians 
were  stupefied  with  terror.  Dr.  Heath  first  secured  his 
boat ;  then,  seeing  his  farinha  sewed  up  in  an  ox-hide,  and 
two  of  his  paddles  floating  around  in  the  centre  of  the  dan- 
gerous whirlpool,  he  plunged  into  the  river.  The  Indians 
beheld  this  hazardous  aft  with  amazement,  and  uttered  a 
cry  of  terror.  Should  the  Dodlor  be  drowned,  how  could 
they  escape  from  the  wilderness  ?  and,  if  they  should  escape, 
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they  would  probably  be  shot  under  the  suspicion  of  murdering 
him.  Swimming  to  the  farinha  the  Dodlor  placed  his  liana 
upon  it,  and,  being  carried  round  and  round  in  the  surging 
whirlpool,  he  gradually  pushed  it  out;  after  which  he 
secured  two  of  his  paddles  in  a  similar  manner,  escaping 
from  the  whirling  water  after  these  almost  superhuman 
efforts  in  a  perfeftly  exhaustive  condition.  When  the  boat 
passed  the  Falls  it  was  reloaded  with  the  instruments  which 
had  been  taken  out  and  carried  around.  But  the  Doftor's 
paddle  of  green  wood  had  sunk  in  the  whirlpool,  and  he  had 
lost  all  his  tools  for  making  another.  Fortunately  he  found 
a  piece  of  wood  that  had  been  roughly  blocked  out  for  a 
paddle,  and  by  charring  the  wood  and  rubbing  off  the  charred 
portion  with  a  sharp  stone  he  made  himself  another  paddle. 
In  this  he  displayed  the  same  fertility  of  invention  to  supply 
his  necessities  which  charadlerised  the  whole  expedition. 
Their  frail  barque  now  leaked  very  badly,  and  the  waves  ran 
so  high  on  the  river  during  stormy  weather  that  sometimes 
they  were  compelled  to  tie  up  to  the  shore.  One  night, 
while  camping  on  the  shore,  the  Do£tor  noticed  that  the 
boat  began  to  fill  with  water,  and  he  had  barely  time  to  arouse 
the  Indians  from  sleep  and  unload  the  boat  before  it  sank. 
On  the  following  day,  after,  much  hard  work,  the  boat  was 
made  to  float,  when  it  was  reloaded,  and  they  pursued  their 
way. 

On  the  20th  of  Odlober,  while  on  the  Brazilian  side  of 
the  Mamor6,  Dr.  Heath  heard  some  one  calling,  and  saw 
with  a  field-glass  a  naked  Chacobo  Indian,  who  was  standing 
on  the  sandy  shore  of  the  opposite  side,  and  was  trying  to 
induce  them  to  come  across  the  river.  When  no  attention 
was  paid  to  him,  twenty  armed  savages  sprang  out  from  the 
shelter  of  the  trees,  where  they  were  lying  in  ambush  ready 
to  attack  the  boat  should  it  approach  that  shore. 

Without  any  further  accident  Dr.  Heath  arrived  at  Reyes 
December  nth,  where  he  was  received  with  every  demon- 
stration of  joy.  The  school  children,  hearing  of  his  safe 
return,  went  out  from  the  town  about  3  miles  to  greet  him 
with  songs  and  floral  offerings.  When  he  arrived  at  Reyes 
the  church  bells  were  rung,  and  there  was  a  public  ovatiom 

Soon  afterward  Dr.  Heath  ascended  the  Beni  River  on  a 
balsa  raft,  and  thus  completed  the  map  of  the  river  from  its 
mouth  to  its  source  near  La  Paz,  when  he  took  his  departure 
from  South  America,  and  0(5tober  i6th,  1881,  he  arrived  in 
New  York. 

Most  fruitful  in  results  has  been  the  exploration  of  the 
Beni  River.    It  has  materially  corre(5ted  the  geography  of 
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that  portion  of  South  America.  Two  hundred  leagues  square 
of  rubber  trees  have  been  opened  to  commerce,  where  each 
square  league  will  contain  from  three  hundred  to  five 
thousand  trees.  This  will  furnish  work  to  large  numbers  of 
men  ten  months  in  the  year,  each  man  being  able  to  colledt 
from  10  to  25  pounds  of  rubber  daily.  It  shortens  the  route 
of  transportation  of  the  produAs  of  the  Lower  Beni  from 
700  miles  to  less  than  300,  and  necessitates  the  passage  of 
only  one  fall  in  the  river  instead  of  five  falls.  For  the  larger 
portion  of  Bolivian  commerce  it  obviates  the  toilsome  tran- 
sit over  the  Andes,  and  the  long  voyage  around  Cape  Horn 
or  through  the  Straits  of  Magellan, 


V.    ON    TECHNICAL    EDUCATION. 
By  Robert  Galloway,  M.R.I.A. 

(Continued  froni  page  412.) 

• 

T  was  stated  in  a  previous  article  that  the  teacher  in  the 
Department's  Science  Schools,  on  account  of  being 
paid  on  the  result  system,  must  teach  his*  pupils  to 
pass.  Whether  they  know  the  subjedl  they  are  taught  must 
necessarily  be  to  the  teacher,  as  far  as  his  own  self-interest 
is  concerned,  of  very  little,  even  of  no,  importance  compared 
to  that  of  their  passing :  he  will  therefore  devote  special 
attention  to  those  who  are  most  likely  to  pass, — to  those  who 
have,  he  finds,  the  best  verbal  memories.  We  will  now  give 
extrafts  from  the  reports  of  the  Department's  own  ex- 
aminers as  proof  of  the  correftness  of  this  statement.  But 
before  giving  the  extradls,  I  will  give  a  question  and  answer 
taken  from  the  Report  of  .the  Seleft  Committee  on  Schools 
of  Art,  published  in  1864,  on  this  subjeft.  Mr.  Edmund 
l^otter,  a  member  of  the  Committee,  tendered  himself  for 
examination.  Amongst  other  questions  asked  him,  several 
related  to  what  he  would  consider  the  best  mode  of  paying 
teachers  in  the  Department's  schools  in  order  to  secure  the 
best  instruction.  He  recommended  that  the  teachers  should 
be  paid  by  salary.  He  thus  expressed  himself  as  to  the 
payment  on  result  system.  The  question  asked — "  Do  you 
prefer  that  system  (payment  by  salary)  to  the  system  of 
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payment  upon  results  ?"  Answer — "  I  think  the  system  of 
payment  upon  results  is  a  complete  absurdity  myself.  I 
think  it  will  have  a  bad  effe(5t  upon  the  schools :  a  master 
will  take  the  quick  scholars  and  work  them  up,  and  the  dull 
ones  may  take  their  chance." 

In  giving  the  following  extra<5ls  from  the  Reports  of  the 
Department's  own  Examiners,  I  may  state  they  are  taken 
from  the  most  favourable  of  their  educational  institutions, 
viz.,  the  Training  Colleges ;  and  although,  as  far  as  I  can 
make  out  from  the  2gth  Report,  only  four  annual  examina- 
tions had  been  held  up  to  December,  1881,  in  these  Colleges, 
I  think  it  will  be  admitted  by  all  who  read  these  6xtra(5ts, 
that  the  science  teaching  in  these  institutions  is  of  a  very 
doubtful  chara<5ler. 

It  must  not  be  forgotten  or  lost  sight  of  in  considering 
this  part  of  the  subje<5l  the  length  of  time  the  Department 
has  had  the  direction  and  complete  control  of  the  Govern- 
mental science  teaching  in  the  country,  and  the  large  amount 
of  money  Parliament  has  voted  yearly  for  that  purpose.  If 
science  teaching  according  to  the  Department's  system  had 
only  been  four  years  in  operation,  it  would  not  be  afting 
fairly  to  those  having  the  direftion  and  supervision  of  that 
system  to  expeft  even  in  the  Training  Colleges  striftly  effi- 
cient teaching  in  all  the  different  branches  of  Science.  But 
when  we  call  to  mind  the  faft  that  the  Department  of 
Science  and  Art  has  been  in  existence  nearly  thirty  years 
the  case  is  very  materially  altered.  The  Department  was 
created  in  March,  1853 ;  in  1855  the  different  Science  and 
Art  institutions  of  the  country  had  been  grouped  under  it, 
and  the  Parliamentary  grant  that  j^ear  was  ;f  80,000.  The 
grant  increases  every  year.  In  the  present  financial  year, 
1883-84,  it  amounts  to  £365,690  ;  the  administration  alone 
amounts  to  £32,110 ;  and  although  the  £365,690  is  not  all 
expended  on  schools  and  colleges,  large  sums  have  been  ex- 
pended upon  them,  so  that  if  a  sound  educational  system  had 
been  introduced,  one  more  in  accordance  than  the  present 
one  is  with  the  systems  adopted  by  other  civilised  countries, 
the  nation  would  have  benefitted,  as  Germany  and  other 
nations  have  benefitted,  by  the  cultivation  of  the  induftive 
sciences. 

The  following  are  the  extrafts  I  have  alluded  to  :  they  are 
taken  from  the  29th  Report  of  the  Department : — 

Prof.  Judd  and  Mr.  Lockyer,  the  Examiners  in  Physio- 
graphy, say  : — "  The  number  of  candidates  in  the  subjedl  of 
Physiography  increased  this  year  (1881)  from  618  to  767. 
Unfortunately  there  is  reason  to  fear  that  this  increase  was 
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caused  by  students  being  sent  in  for  examination  from  colleges 
where  very  inadequate  instruction  is  given  in  science.  In  many 
cases  the  answers  show  how  imperfe<5t  the  instru<5tion  has 
been.  Thus  throughout  whole  colleges  we  find  the  prevalent 
idea  to  be  that  mercury  in  a  centigrade  thermofneter  cannot 
rise  above  100  C,  or  sink  below  zero.  In  other  colleges  all 
the  students  state  that  in  order  to  separate  a  substance  dis- 
solved in  water /row  its  solvent  it  is  necessary  to  decompose 
the  latter  by  means  of  a  voltameter. 

Dr.  Russell,  the  Examiner  in  Inorganic  Chemistry,  says  : 
**  I  do  not  think  that  either  the  theoretical  or  practical  exa- 
mination was  quite  satisfa(5tory.  The  nature  of  the  answers 
and  the  way  they  are  stated  gave  me  the  impression  that 
these  subjects  are  learnt  only  with  the  object  of  passing  the 
examination.** 

Mr.  Thiselton  Dyer,  the  Examiner  in  Botany,  says: — "A 
detailed  examination  of  the  successes  and  failures  still,  how- 
ever, leaves  much  room  for  dissatisfaction.  With  regard  to 
the  method  of  teaching,  it  is  quite  clear  that  the  practice  is 
still  too  largely  resorted  to  of  using  mere  *  book-drill  *  instead 
of  intelligent  oral  teaching.** 

Prof.  Huxley  and  Dr.  Michael  Foster,  the  Examiners  in 
Animal  Physiology,  say : — "  There  has  apparently  been  a 
fair  amount  of  diligence  bestowed  on  the  matter ;  this  has 
been  rewarded  by  a  large  number  being  allowed  to  pass.  But 
tltat  diligence  has  been  largely  misdirected ;  the  characters  of  the 
answers  clearly  show  that  the  candidates  prepare  themselves 
for  this  examination,  not  by  attempting  to  understand  physio- 
logy! but  by  loading  their  memories  with  statements  which  may 
be  reproduced  in  the  examination  room.'* 

Prof.  Guthrie,  the  Examiner  in  Sound,  Light  and  Heat, 
and  Eledlricity  and  Magnetism,  says: — "  Generally,  and  in 
respeft  of  both  subjedls, — sound,  light,  and  heat,  and  mag- 
netism and  eledtricity — the  answers  have  shown  an  improved, 
but  only  slightly  improved,  knowledge  of  physics ;  but  in  many 
cases  the  teaching  appears  to  have  been  mainly  theoretical. 
Many  of  the  answers  show  that  the  examinee,  while  under- 
standing the  conventional  description  of  a  piece  of  apparatus, 
h^s probably  never  seen  it,  and  certainly  never  used  it.  This 
won't  do." 

'  The  above  extrafts  are  instruftive  examples  as  to  the 
present  state  of  science  teaching  under  the  Department's 
system.  It  is  difficult  to  credit,  although  stated  by  the 
Department's  own  Examiners,  that  the  instru<5ted  in  many 
£olleges  are  so  ignorant,  not  simply  of  science,  but  of  common 
information;  that  they  believe  that  mercury  in  a  centigrade 
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thermometer  cannot  rise  above  loo""  or  sink  below  zero  ;  or 
that  the  only  way  to  separate  a  substance  dissolved  in  water 
from  its  solvent  is  by  decomposing  the  solven  by  a  volta- 
meter. Such  dreadful  ignorance  is  almost  incredible ;  and 
the  sooner  a  system,  under  which  such  ignorance  frudlifies, 
is  swept  away  the  better  for  the  country ;  for,  to  use  Prof. 
Guthrie's  expression,  **  it  won't  do." 

Pra(5tical  as  well  as  theoretical  examinations  in  chemistry 
have  been  held  during  the  last  few  years.  1878  appears  to 
be  the  first  year  in  which  they  were  held.  As  I  am  about 
to  cast  a  doubt  upon  the  possibility  of  condu(5ting  the 
Honours  Pradlical  Examination  in  Organic  Analysis,  as 
given  in  the  examination  papers  for  Science  Schools  and 
Classes  in  1882,  in  any  Elementary  Science  School,  it  will 
be  necessary  to  make  some  explanatory  statements  in  order 
to  carry  my  readers  along  with  me.  Neither  the  examiners 
nor  the  teachers  are  present  at  these  examinations ;  they  are 
in  charge  of  persons  who  may  have  no  knowledge  of  che- 
mistry. How  pradlical  examinations  can  be  condudted  pro- 
perly under  such  conditions  I  am  at  a  loss  to  understand. 
In  the  Praftical  Examination  in  Inorganic  Chemistry  in  the 
advanced  stage,  a  substance  is  given  the  candidates,  accord- 
ing to  their  examination  papers,  for  *'  analysis  qualitatively," 
which  may  contain  any  or  all  of  thirty-four  elements  and 
compounds.  But  strange  to  say,  in  the  higher,  the  Honours, 
paper  the  qualitative  analysis  is  limited  to  a  substance 
which  will  contain  only  four  out  of  the  thirty-four  elements 
and  compounds.  Those  who  go  in  for  Honours  have  in 
addition  to  make  an  estimation  of  the  amount  of  lime,  or 
some  similar  base,  in  a  solution. 

If  the  Examiners  inspedled  these  Science  Schools,  this 
praAical  instrudlion  would  certainly  be  a  forward  step  in 
the  right  diredlion  ;  but  as  long  as  inspedtion  is  not  combined 
with  the  examinations,  how  the  analytical  courses  are 
taught,  whether  by  mechanical  or  scientific  methods,  cannot 
be  determined  by  the  Examiner ;  and  how  we  teach,  it  must 
not  be  forgotten,  is  far  more  important  than  what  we  teach. 
I  have  already  stated  (p.  162)  that  a  person  totally  ignorant  of 
chemistry  may  be  trained  to  perform  mechanically  different 
chemical  operations,  as  a  man  can  be  taught  mechanically 
to  work  a  steam-engine.  The  porter  in  a  chemical  labora- 
tory is  frequently  trained  to  prepare  most  difficult  chemical 
preparations ;  and  boys  without  the  least  acquaintance  with 
the  science  are  frequently  taught  in  chemical  fadlories  to 
analyse  quantitatively  the  substances  manufactured  in  the 
particular  Taftories  to  which  they  are  attached.    I  have  met 
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with — and  I  have  no  doubt  other  chemists  have  also — ^work- 
men in  smelting  works  capable  of  assaying  copper  ores  by 
the  dry  method  with  an  accuracy  which  an  experienced  che- 
mist could  not  equal  until  after  some  considerable  practice. 
The  mere  performing  the  analysis,  whether  qualitative  or 
quantitative,  of  inorganic  substances,  is  no  proof  that  the 
student  who  has  performed  them  has  Iseen  taught  the  scienpe 
as  a  science.     Dr.  Russell,  the  Examiner,  does  not,  as  will 
be  seen  from  the  extra<5t  I  have  given  from  his  report,  believe 
that  they  are  taught  the  science  in  the  Training  Colleges, 
but  that  *'  these  subjefts  are  learnt  only  with  the  objeft  of 
passing  the  examination  " :  in  other  words,  it  is  mere  cram. 
The  practical  examinations  in  organic  chemistry  are  far 
more  difficult,  and  if  the  substance  sent  in  the  Advanced 
Stage  for  analysis  is  on  a  par  as  regards  difficulty  with  what 
is  too  succinflly  stated  in  the  pamphlet  entitled  ''  Science 
Papers,"  I  have  no  hesitation  in  stating  that  the  student 
who  analyses  the  mixture  correctly  is  not  likely  to  have  been 
taught  in  a  purely  mechanical  manner,  for  analytical  tables 
will  not  enable  him  to  analyse  organic  substances,  as  they 
do  inorganic  ones,  altogether  in  that  fashion  ;  he  must  have 
a  pretty  good  knowledge  of  the  properties  of  the  organic 
bodies  he  has  to  look  for.     I  give  what  is  contained  in  the 
printed  document — 

''Advanced  Stage." 

*'  The  examination  in  the  Advanced  Stage  is  confined  to 
the  qualitative  analysis  of  a  mixture  which  may  contain  any 
or  all  of  the  following  constituents,  together  with  one  or 
two  inorganic  bases  : — Hydrocyanic  acid,  formic  acid,  oxalic 
acid,  acetic  acid,  benzoic  acid,  succinic  acid,  tartaric  acid, 
and  citric  acid." 

The  time  allowed  for  the  analysis  of  a  mixture  of  that 
sort,  according  to  the  document  from  which  I  extraft  it,  is 
three  hours  ;  but  in  a  later  Time  Table,  which  has  been  sent 
me  indiredlly  from  the  Department,  four  hours  is  the  time 
stated.  Anyone  who  would  analyse  correctly  in  four  hours  a 
mixture  containing  75  per  cent  of  the  organic  acids  named, 
and  had  to  search  for  the  whole  of  them,  and  that  the  two 
bases  were  of  varied  charafter,  would  deserve  to  be  classed 
as  an  expert  analyst :  those  unacquainted  with  chemical 
analyses  would  not  comprehend  the  complexity  of  the 
analysis  unless  they  were  informed  that  it  is  frequently 
more  difficult  to  prove  the  absence  corredlly  of  a  substance, 
especially  in  organic  mixtures,  than  to  prove  correctly  the 
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presence  of  one,  if  the  mixture  is  at  all  a  complicated 
one. 

Before  quoting  the  Honours  paper  we  must  recall 
to  the  recolledtion  of  our  readers  the  class  of  students 
on  whom  alone  the  teacher  can  receive  payment  on  results, 
the  time  when  he  must  teach  them  in  order  to  be  able  to 
receive  the  payment  if  they  pass  the  examination  success- 
fully, and  other  particulars;  but  the  question  about  the 
numbers  who  come  up  for  examination  and  the  cost  must  be 
deferred  until  the  next  article. 

The  teacher  receives  payment  on  results  of  instruftion  as 
tested  by  the  examination  of  the  students ;  only  for  those 
who  belong  to  the  artizan  class,  or  persons,  and  their 
children,  who  are  in  receipt  of  not  more  than  £zoo  a  year, 
and  teachers  and  pupil  teachers  in  some  elementary  schools. 
The  time  for  the  class  to  meet  according  to  the  Department's 
instrudlions,  in  order  to  receive  the  payment  on  results,  is 
after  6  p.m.,  every  week-day  except  Saturday ;  on  the  latter 
day  it  can  meet  at  2  p.m.  Twenty-eight  lessons  must  at 
least  be  given  in  each  subjedl ;  when  the  subjedt  is  taught 
theoretically  it  must  last  at  least  one  hour ;  but  when  it  is 
taught  practically  it  must  last  at  least  one  hour  and  a  half; 
and  two  lessons  on  the  same  subjedl  cannot  be  given  on  the 
same  evening  or  afternoon.  All  the  subjefts  are  divided 
into  three  stages,  and  a  separate  set  of  examinations  is  set 
in  each.  In  each  stage — Elementary,  Advanced,  and 
Honours — there  are  two  grades  of  success,  ist  and  2nd  class. 
"The  Elementary  and  Advanced  Stages,"  states  the  Science 
Diredlory,  "  are  for  the  ordinary  Science  Schools.  The 
Honours  Examination  is  of  a  very  advanced  charadler."  It 
will  be  observed  that  in  the  Diredlory  the  Department  is 
very  mysterious  about  the  Honours  Examinations ;  they 
are  equally  mysterious,  as  we  shall  find  further  on,  as  to  the 
number  who  go  in  for  them  in  each  subjedl ;  they  do  not  say, 
it  will  be  observed,  whether  the  examinations  in  Honours 
are  held  or  not  in  the  night  classes.  If  they  are  not  held  in 
these  classes,  why  put  down  the  payment  on  results  which 
the  teacher  will  receive  for  this  stage,  because  on  no  other 
class  but  the  artizan,  and  ^200  a  year,  class,  can  the  teacher 
receive  result  payments,  and  these  classes  must,  we  have 
seen,  be  taught  at  night  to  receive  even  on  them. 

The  payments  are  as  follows  : — 

• 

I.  In  the  Elementary  and  the  Advanced  stages  of  each 
subjedl,  except  Pradlical  Chemistry,  £2  and  £1  for 
a  first  or  second  class  respedlively. 
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z.  In  Honours,  ^^4  and  £2  for  a  first  or  second  class 
respedtively. 

3.  In  Pradlical  Inorganic  and  in  Pradtical  Organic 
Chemistry,  £1  ids,  and  £1  for  a  first  or  second 
class  respedlively  in  the  Elementary  stage ;  and  in 
Pra(5lical  Inorganic  and  in  Pra<5tical  Organic 
Chemistry,  £4.  and  £3  for  the  first  or  second  class 
respedlively  in  the  Advanced  stage  and  in  Honours. 

It  is  noteworthy  that  the  payments  are  the  same  in 
amount  in  the  Elementary  and  Advanced  stages  for  the 
different  subjefts,  including  chemistry,  when  taught  theoreti- 
cally, but  it  is  reversed  when  chemistry  is  taught  practically, 
the  payments  made  in  the  Advanced  stage  being  equal  to 
those  made  in  the  Honours  stage* 

I  am  fearless  in  avowing  my  disbelief  that  the  examina- 
tion in  Organic  Analysis  in  the.  Honours  stage  takes  place 
in  any  of  the  Elementary  Science  Schools ;  for  even  in  such 
a  pronounced  scientific  institution  as  the  Vidloria  University 
only  a  few  students  could  be  examined  at  the  same  time  in 
that  subjeft.  I  will  first  give  the  examination  paper  as  given 
in  the  "  Science  papers,"  and  then  I  will  state  my  reasons 
for  the  opinion  just  expressed. 

**  Honours." 

"  The  examination  in  honours  consists  of  a  qualitative 
analysis  of  a  mixture  supplied,  and  of  the  determination  of 
the  percentage  of  carbon  and  hydrogen  contained  in  the 
organic  substance  distributed  for  this  purpose. 

*'  The  bottle  marked  (A)  contains  a  substance  in  which 
the  percentage  of  carbon,  hydrogen,  and  oxygen  (the  latter 
by  loss)  is  to  be  determined  by  Organic  Analysis." 

For  the  information  of  those  who  are  not  acquainted  with 
chemical  analysis,  it  is  desirable  to  state  that,  for  the  mere 
execution  of  the  analysis,  no  great  amount  of  chemical 
knowledge  is  required ;  but  great  manipulative  skill  is  re- 
quisite for  its  successful  execution  ;  also  costly  apparatus  is 
required  ;  and  a  space,  varying  in  extent  with  the  number  of 
persons  who  can  be  making  the  analysis  at  the  same  time, 
but  considerable  in  extent,  even  for  one  person,  must  be 
specially  fitted  up  in  the  laboratory  for  that  analytical  opera- 
tion alone.  It  is  also  a  very  lengthy  operation  as  regards 
the  time  required,  even  for  one  analysis,  and,  unlike  most 
other  analytical  operations,  it  must  be  completed  on  the  day 
it  is  commenced. 
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The  time  allotted  for  its  execution  at  the  examination  is, 
according  to  the  Department's  time  table,  from  2  p.m.  to 
IQ  p.m.,  which  is  not  too  long ;  but  if  it  requires  that  length 
of  time  in  the  examination  room  to  perform  it  successfully, 
it  must  require  for  its  proper  execution  an  equal  length  of 
time  in  the  class  room,  so  that  those  who  commenced  to 
make  an  organic  analysis  at  6  p.m.  in  the  night  class  would 
have  to  continue  at  their  labours  until  about  z  a.m.  the 
following  morning.  Further,  each  of  the  candidates  at  the 
examination,  as  they  must  be  started  equally,  must  be  pro- 
vided with  a  balance  and  a  box  of  chemical  weights,  and  the 
balance,  as  accuracy  must  be  the  test  as  to  the  proper 
execution  of  the  analysis,  must  be  so  delicate  that  it  will 
turn  with  the  one-thousandth  part  of  a  grain.  Other  costly 
apparatus  would  also  be  required  by  each  student,  and,  as 
has  been  stated,  a  large  space  must  be  specially  fitted  up  in 
the  laboratory  for  the  purpose. 

What  science  teacher  who  is  paid  on  the  result  system 
would  undertake  to  instrudl  students,  even  if  he  were 
capable  and  had  the  necessary  apparatus,  &c.,  in  this  diffi- 
cult branch  of  chemical  analysis;  for  if  they  gained  a  second 
class  only,  he  would  only  receive  a  third  more  in  nAoney 
than  for  a  first  in  the  theoretical  elementary  stage,  and  he 
could  cram  up  zo]  30,  or  40  students  for  examination  in  the 
latter  stage  in  the  time  it  would  take  him  to  teach  one  or 
two  students  to  make  organic  analysis,  and  in  the  elemen- 
tary stage  he  could  count  on  a  larger  percentage  of  success- 
ful students. 

But  how  are  the  laboratories  for  these  night  classes  fitted 
up,  even  for  the  study  of  pradlical  inorganic  chemistry  in 
the  most  elementary  stage ;  I  will  give  the  description  of 
one,  as  it  has  been  given  to  me,  in  one  of  the  leading  manu- 
fadluring  towns  in  England.  It  was  sent  me  by  a  gentle- 
man who  is  personally  unknown  to  me.  He  wrote  to  ask 
me  for  advice  on  educational  matters.  I  advised  him  to 
study  chemistry  in  a  laboratory :  the  only  time  he  could 
devote  to  study  was  the  evening.  He  therefore  went  to  the 
Practical  Class  under  the  Department,  but  he  gave  up 
attending  it  after  a  short  time  owing  to  the  disorder  pre- 
venting any  work  being  done.  This  is  his  description  : — 
**  The  laboratory  class  I  attended  for  a  short  time  was  under 
the  Science  and  Art'  Department ;  it  was  at  the  Central 
Board  School.  The  laboratory  was  originally  intended  for 
the  day  scholars.  There  seemed  to  be  no  kind  of  order  kept 
with  the  day  pupils,  for  when  I  went  in  the  evening  I  had 
to  hunt  for  most  of  the  test  bottles,  and  even  our  private 
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cupboards  were  rifled  of  necessary  apparatus.  You  will 
readily  conceive  how  much  work  it  was  possible  to  get  through 
during  the  hour  and  a  half,  when  most  of  the  necessaries  were  to 
be  sought  for  and  cleaned  or  filled  ere  anything  could  be  done* 
It  was  not  in  the  teachers'  power  to  mend  matters,  as  he 
had  nothing  to  do  with  the  day  class."  That  laboratory 
certainly  was  not  a  favourable  place  for  studying  even 
the  rudiments  of  inorganic  chemistry,  and  therefore  certainly 
not  for  learning  organic  analysis. 

With  respeft  to  the  number  of  places  fitted  up  for  organic 
analysis  in  laboratories  which  are  almost  exclusively  devoted 
to  research  in  organic  chemistry,  I  may  state  that  a  friend 
of  mine  informed  me  only  the  other  day  that  when  he  was 
studying  in  the  leading  laboratory  in  Paris,  there  were  only 
two  places.  Let  me  add,  further,  that  evening  classes  are 
carried  on  in  the  Vidtoria  University,  Manchester ;  in 
looking  'over  their  Examination  Papers  for  the  Session 
1877-78  (I  have  not  a  later  Prospedtus  to  refer  to),  I  find  no 
such  examinations  as  those  the  Department  state  they  carry 
out  in  their  schools.  From  the  experience  I  have  had  in 
conducting  and  superintending  pra(5lical  examinations  in 
analytical  chemistry,  I  consider  that  it  would  not  only  be 
desirable,  but  that  it  is  absolutely  necessary,  for  conducting 
them  properly  that  these  examinations  should  be  in  charge 
of  a  chemist  who  has  had  experience  in  teaching  that  branch 
of  the  Science.  Even  for  the  Honours  stage  in  inorganic 
chemistry,  scientific  supervision  is  required  to  diredl  the 
examinees  in  the  arranging  of  their  work,  so  that  they  do 
not  clash  by  each  wanting,  for  instance,  the  same  piece  of 
apparatus  at  the  same  time. 

Even  if  the  pradlical  organic  examinations  could  be  carried 
out,  there  nevertheless  arrives  a  time  when  it  is  most 
desirable  that  examinations  should  not  be  prolonged,  what- 
ever may  be  the  subjedt  examined  upon,  and  whatever  may 
be  the  objedl  of  the  examination.  Mr.  Todhunter,  in  his  work 
*'The  Conflict  of  Studies,"  and  other  acknowledged  authorities, 
strongly  insist  upon  this  point.  But  under  the  payment  on 
result  system,  even  for  the  teacher  to  earn  the  sum  of  £1, 
the  costly  and  inefficient  examination  machinery  of  the 
Department  has  to  be  set  in  operation  ;  the  plant  of  know- 
ledge is  thus  being  constantly  plucked  up  to  see  how  it  is 
growing;  the  authors  of  the  system  forgetting  or  disregarding 
that  "study  requires  some  amount  of  peace  and  quietness, 
without  the  constant  expectation  of  being  called  to  '  stand 
and  deliver.*"  Would  that  our  senators  at  least  would 
ponder  over  the  following  pregnant  remarks  by  Mr.  Herbert 


550  On  Technical  Education.  LSeptember, 

Spencer  : — "And  pervading  the  whole,  is  the  vicious  system 
of  rote  learning — a  system  of  sacrificing  the  spirit  to  the 
letter.  See  the  results.  What  with  perceptions  unnaturally 
dulled  by  early  thwarting,  and  a  coerced  attention  to  books, 
— what  with  the  mental  confusion  produced  by  teaching 
subjeAs  before  they  can  be  understood,  ....  — what  with 
making  the  pupil  a  mere  passive  recipient  of  other's  ideas,  and 
not  in  the  least  leading  him  to  be  an  active  inquirer  or  self -instructor  ^ 
— and  what  with  taxing  the  faculties  to  excess — there  are 
very  few  minds  that  become  as  efficient  as  they  might  be. 
Examinations  once  passed,  books  are  laid  aside ;  the  greater 
part  of  what  has  been  acquired,  being  unorganised,  soon  drops 
out  of  recollection  ;  what  remains  is  mostly  inert,  the  art  of 
applying  knowledge  not  having  been  cultivated,  and  there  is  but 
little  power  either  of  accurate  observation  or  independent  thinking. 
To  all  which,  add  that,  while  much  of  the  information 
gained  is  of  relatively  small  value,  an  immense  mass  of 
information  of  transcendent  value  is  entirely  passed  over." 

If,  in  order  to  relieve  our  Senators  of  embarrassments  in 
connection  with  Civil  Service  appointments,  competitive  ex- 
aminations have  been  resorted  to  as  the  only  possible  means 
of  selecting  candidates  for  these  appointments,  why  employ 
them  at  least  to  the  extent  that  is  at  present  being  done, 
to  test  the  extent  and  progress  of  knowledge  in  educational 
institutions,  when  it  is  admitted  by  all  competent  authorities 
that  the  general  education  of  the  kingdom  is  being  seriously 
injured  by  these  competitions  ? 

Written  examinations  are  no  test  of  sound  attainments  in 
any  branch  of  knowledge ;  but  they  are  the  least  fitted  to 
distinguish  thorough  from  superficial  knowledge  in  the  in- 
ductive sciences.    The  only  thing  these  examinations  do 
test  is  the  relative  capacity  of  the  candidates  for  acquiring 
and  retaining  for  a  time  the  ideas  of  others,  and  of  repro- 
ducing them  on  paper.     This  is  a  very  desirable  quality  for 
those  intended  for  the  legal  profession  to  possess ;  but  it  is 
a  quality  almost  the  reverse  of  desirable  for  those  who  study 
the  indudtive  sciences  either  for  their  purely  scientific  ex- 
tension or  for  their  technical  applications.     This  examina- 
tion system  is  entirely  opposed  to  the  educational  system 
carried  out  in  Germany :  the  German  students  are  taught 
the  art  of  applying  knowledge  and  of  extending  it ;  our 
students  are  merely  taught  to  be  passive  recipients  of  others' 
ideas,  and  to  be  capable  of  reproducing  them  on  paper.    See 
the  results.     German  chemists  are  year  by  year  being  more 
employed  in  our  chemical  fadlories,  so  that,  since  the  time 
the  Science  and  Art  Department  was  created,  our  calico- 
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printers  have  had  to  rely  more  than  they  did  before  its  crea- 
tion upon  the  Paris  ateliers  for  designs ;  and  our  chemical 
manufacturers  seek  far  more  than  formerly  scientific  aid 
from  Germany. 

Is  this  a  pleasant  pidlure  for  Englishmen  to  contemplate 
after  all  the  heavy  taxation  they  have  had  to  endure  for 
thirty  years  for  the  promotion,  as  they  have  been  led  to 
believe,  of  scientific  and  technical  instrudlion  ?  What  reply 
can  that  most  expensive  and  overgrown  bureaucratic  Depart- 
ment make  to  this  statement  of  fa(5ls  ?. 

Note.— Even  if  organic  analysis  could  be  carried  out  in 
the  Elementary  Science  Schools  in  conformity  with  the 
Honours'  paper,  it  would  nevertheless  be  a  most  inappro- 
priate competitive  test  as  to  the  relative  degrees  of  skill  and 
knowledge  of  different  students  in  these,  or  in  any,  schools 
or  colleges.  Because  the  glass  tubes  in  which  the  analysis 
has  to  be  made  will  not  unfrequently  break  on  the  applica- 
tion of  the  required  heat ;  and  if  the  tube  breaks  the  analysis 
is  destroyed,  and  has  to  be  commenced  afresh  ;  and  the 
breakage  most  frequently  occurs  from  no  want  of  skill  on 
the  part  of  the  analyst.  If,  then,  for  example,  out  of  six 
students  competing  in  this  stage,  the  tubes  of  three  of  the 
students  were  to  break,  how  could  marks  be  fairly  given  at 
all  in  such  a  case. 


(To  be  continued.) 
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Wieder  die  Humanasters !  Rechtfertigung  eines  Vivisectors.* 
By  Friedrich  Goltz,  Professor  in  the  University  of  Strass- 
burg.     Strassburg :  Karl  J.  Triibner. 

For  this  incisive  and  decisive  little  work  we  must  bespeak  the 
careful  attention  of  our  readers,  and  of  all  persons  who  are  de- 
sirous of  forming  an  honest  opinion  on  the  so-called  **  Anti- 
Vivised^ion  '*  question.  A  word  may  be  needed  concerning  the 
title.  As  the  poetaster  is  a  caricature  of  the  true  poet,  and  the 
philoaophaster  of  the  genuine  philosopher,  so  the  humanaster  is 
a  burlesque  on  the  man  of  rational  humanity.  This  word,  pro- 
posed by  the  Rev.  Henri  Tollin,  of  Magdeburg,  is  no  less  happy 
than  Prof.  Owen*s  term  **  Bestiarian." 

Turning  from  the  title  to  the  subjedl,  we  must  introduce  the 
reader  to  a  man  and  a  book.  The  book  is  the  **  Torture-Cham- 
bers of  Science,"t  the  official  manual  of  German  bestiarians. 
The  man  is  its  author,  a  certain  Ernst  von  Weber,  a  **  knight  of 
high  orders,"  as  he  seldom  forgets  to  inform  the  public.  To  get 
an  idea  of  this  man  we  must  imagine  our  leading  British  besti- 
arians all  blended  together  into  a  *^  thick  and  slab  "  compound.  * 

Now  Prof.  Goltz  has  admittedly  performed  a  number  of  experi- 
ments upon  dogs,  chiefly  with  a  view  to  elucidate  the  organisa- 
tion of  the  brain  and  its  relations  to  the  entire  nervous  system. 
He  has  described  these  experiments  and  their  results  in  a  special 
work.  In  the  Introdu(5lion  to  this  work  he  has  expressly  stated 
that  all  the  subjedls  upon  which  he  operated  were,  before  the 
commencement  of  the  experiment,  brought  profoundly  under  the 
influence  of  chloroform,  and  were  hence  absolutely  unconscious 
of  pain. 

The  **  Knight  of  high  orders,*'  however,  in  compiling  his 
'<  Torture-Chambers,"  has  quoted  numerous  passages  from  the 
work  of  Prof.  Goltz,  as  proofs  of  the  cruelty  of  physiologists, 
and  these  quotations  have  naturally  produced  a  sensation  of 
horror  among  the  lay  public.  But  our  **  Knight  "  has  carefully 
concealed  the  fad^  that  the  animals  had  been  subjed^ed  to  an 
anaesthetic,  leading,  or  at  least  allowing,  his  readers  to  suppose 
that  they  were  in  their  normally  sensitive  state.  Herr  Von 
Weber  has  therefore  here  been  guilty  of  the  suppressio  veri  in  a 
manner  which  would  have  been  discreditable  even  to  a  pettifogger 
or  a  professional  agitator.  But  he  has  gone  still  further ;  in  two 
passages  of  his  **  Torture-Chambers  "  (edit,  sth,  pp.  ii  and  26) 

*  A|;ainst  the  Humanasters  I    Justification  of  a  Vivisedionist. 
t  Die  Folter-Kammern  der  Wissenschaft. 
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he  has  formally  asserted  that  Prof.  Goltz  did  not  make  use  of 
anaesthetics  !  Now  as  he  has  carefully  studied  the  writings  of 
Prof.  Goltz,  in  order  to  extradt  from  them  whatever  passages, 
duly  garbled,  would  serve  his  purpose,  he  has  in  these  passages 
wilfully  and  consciously  stated  the  '<  thing  that  is  not/*  It  is 
not  our  custom  to  use,  in  the  pages  of  the  "Journal  of  Science,*' 
those  plain  old  Saxon  words  which  can  alone  fitly  charad^erise 
this  **  Knight  *'  and  his  style  of  controversy  and  agitation  ;  but 
we  leave  our  readers  to  draw  their  own  conclusions  as  to  the 
weapons  which  the  Bestiarian  advocates  think  worthy  of  them- 
selves and  their  cause,  and  as  to  the  materials  upon  which  Anti- 
vivisedtionist  sentiment  is  founded. 

Herr  Von  Weber's  assertions  have  been  repeated  over  and 
over  again  by  his  imitators  and  followers,  and  the  public — good, 
easy  souls ! — have  never  looked  into  the  writings  of  Professor 
Goltz  to  see  if  Herr  Von  Weber's  quotations  convey  the  truth, 
the  whole  truth,  and  nothing  but  the  truth. 

Surely  this  one  case  on  the  part  of  one  who  is,  out  of  England, 
probably  the  most  prominent  "  Humanaster  **  in  the  world,  ought 
to  inspire  all  candid  inquirers  with  a  wholesome  caution.  Well 
and  truly  says  Prof.  Goltz,  <^  The  humanaster  is  an  inversion  of 
the  rag-colled^or.  The  latter  seeks  out  from  amidst  rubbish 
whatever  is  capable  of  utilisation.  The  humanaster  grubs  in  dirt 
for  the  sake  of  the  dirt.  Whatever  seems  fit  to  excite  horror  and 
disgust  is  eagerly  dragged  forth  ;  whatever  is  useful  to  mankind 
is  carefully  hidden,  so  that  the  multitude  may  know  nothing 
about  it." 

Prof.  Goltz  then  proceeds  to  convidt  the  Bestiarians  of  want 
of  truthfulness  in  other  diredtions.  They  claimed  Darwin  as 
one  of  their  adherents,  till  his  letter  to  Prof.  Holmgren  and  his 
formal  accession  to  the  Society  for  the  Promotion  of  Medicine 
by  Research  refuted  the  calumny.  In  like  manner  the  enemy 
have  claimed  Cuvier,  Sir  Charles  Bell,  and  H3ntl  as  authorities 
in  their  favour !  Prof.  Goltz  refers  his  readers,  on  the  contrary, 
to  Cuvier's  eloge  of  the  vivisedlor  Flourens.  The  assertion  that 
Bell  rejedted  experimentation  on  living  animals  he  proves  to  be 
a  pure  invention,  and  cites  numerous  passages  from  the  German 
version  of  the  works  of  the  great  anatomist.  Hyrtl,  he  shows, 
was  diligent  in  vivised^ion, — often  unnecessarily  so. 

Having  thus  disposed  of  the  real  men  of  Science  whom  the 
Bestiarians  falsely  claim,  the  author  declines  to  notice  the 
**  scientific  walking  gentlemen  *'  who  swell  the  ranks  of  the 
enemy.  If,  as  the  Humanasters  allege,  all  the  problems  of 
physiology  can  be  solved  without  the  aid  of  vivisedtion,  he 
challenges  them  to  prove  their  words. 

With  an  able  sketch  of  the  inconsistencies  of  the  Bestiarians, 
and  of  the  shifts  and  shuffles  with  which  they  seek  to  justify  or 
to  palliate  such  inconsistency,  he  concludes  his  little  but  weighty 
work. 
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We  would  venture  to  recommend  this  pamphlet  to  the  careful 
notice  of  all  biologists  and  physicians.  Would  not  the  Society 
for  the  Promotion  of  Medicine  by  Research  find  a  translation  of 
Prof.  Qoltz's  plain,  straightforward  publication  an  excellent  work 
for  distribution  ? 


Micro-Photography  f  including  a  Description  of  the  Wet  Collodion 
and  GelatinO'Bromide  Processes,  together  with  the  Best 
Methods  of  Mounting  and  Preparing  Microscopic  Objects 
for  MicrO'Photography.  By  A.  Cowley  Malley,  B.A., 
M.B.,  B.Ch.,  T.C.D.     London  :  H.  K.  Lewis. 

Without  Micro-Photography  microscopic  research  is  deprived 
of  one  of  its  most  important  auxiliaries.  The  observer  may, 
indeed,  preserve  his  mounted  objedls  to  refresh  his  memory,  or 
for  exhibition  to  his  friends  and  colleagues ;  but  if  he  wishes  to 
lay  his  results  before  the  scientific  world  at  large,  he,  but  for 
micro-photography,  has  no  other  resource  save  drawings  executed 
by  hand.  Concerning  these  Dr.  Malley  very  justly  remarks  : — 
<'  I  have  before  me  at  present  some  drawings  which  must  have 
taken  the  artist  a  week  to  finish,  and  even  then  show  the  exist- 
ence in  his  mind  of  preconceived  notions  of  strudlure.*' 

The  second  chapter  of  the  little  work  before  us  is  devoted  to 
the  properties  of  lenses,  the  imperfection  of  resulting  images, 
aberration,  &c.  Though  much  of  the  information  here  given 
will  doubtless  be  familiar  to  all  persons  likely  to  be  working  with 
the  microscope,  the  views  of  Prof.  Abbe,  of  Jena,  here  quoted, 
may  be  of  advantage  to  many. 

In  the  third  chapter  we  have  an  account  of  the  microscope, 
and  of  the  means  of  illumination,  for  which  purpose  the  author 
recommends  Swan's  eledlric  lamp.  The  camera  and  its  accesso- 
ries, the  arrangement  of  the  dark  room,  and  the  mounting  and 
preparation  of  objedls  for  micro- photographic  purposes  are  next 
described.    The  photographic  processes  are  next  considered. 

The  receipts  for  the  solutions  required  in  the  collodion  process 
are  given  in  metric  weights  and  measures,  though  in  the  deve- 
loping solution  we  meet  with  the  unusual  abridgment  in  alcohol, 
2  1,  The  formula  for  the  hyposulphite  bath  is  given,  however, 
in  ounces,  the  pharmaceutical  symbol  being  somewhat  strangely 
employed.  On  pp.  83  to  88  the  formulae  employed  are  all  ex- 
pressed in  pharmaceutical  symbols.  This  is  surely  an  error, 
since  all  those  of  Dr.  Malley's  readers  who  are  neither  medical 
pra(5litioners  nor  pharmaceutists  will  fail  to  understand  these 
somewhat  cabalistic  charadlers,  and  before  setting  to  work  will 
have  to  get  them  interpreted.    In  our  opinion  all  the  formulae 
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should  have  been  given  either  on  the  metric  system  or  else  in 
"  parts."  Passing  over  this  survival  of  the  unfittest,  the  work 
seems  likely  to  be  of  great  service  to  microscopists. 


Elementary  Text-Book  of  Physics.  By  J,  D.  Everett,  M.A., 
D.C.L.,  F.R.S.E.,  Professor  of  Natural  Philosophy  in  the 
Queen's  College,  Belfast.     London  :  Blackie  and  Son. 

After  a  careful  examination  we  must  pronounce  this  work — ^as 
might,  indeed,  be  naturally  expedted  from  the  standing  of  its 
author — unexceptionable,  both  in  the  matter  and  the  manner  of 
its  teachings.  It  may  seem,  therefore,  paradoxical  if  we  declare 
ourselves  unable  to  accept  certain  views  here  laid  down.  Dr. 
Everett,  in  his  Preface,  writes  : — "  It  [i.e.,  the  book  before  us] 
aims  at  presenting,  in  brief  space,  those  portions  of  Theoretical 
Physics  which  are  most  essential  as  a  foundation  for  subsequent 
advances,  while  at  the  same  time  most  fitted  for  exercising  the 
learner  in  logical  and  consecutive  thought.  It  does  not  give 
minute  diredlions  for  manipulation ;  but,  avoiding  details  as 
much  as  possible,  presents  a  connedled  outline  of  the  main 
points  of  theory. 

"  In  order  to  place  Science  upon  an  equal  footing  with  the 
more  established  studies  of  ancient  languages  and  mathematics, 
as  a  means  of  pradlically  training  the  bulk  of  our  youth  to 
vigorous  thought,  it  seems  necessary  that  Science  text-books 
should  be  constructed  upon  such  lines  as  these.  It  is  not  prac- 
ticable to  make  the  bulk  of  the  boys  in  our  public  schools  expert 
scientific  manipulators,  but  it  is  practicable  to  ground  them  well 
in  the  main  lines  of  scientific  theory.  The  aim  must  be  not  so 
much  to  teach  them  many  fadts  as  to  teach  them  rightly  to  con- 
nedt  a  few  great  fadts  together.  Science  must  be  taught  them 
from  a  liberal,  not  from  a  technical,  standpoint.*' 

We  regret  that  we  cannot  accept  the  author's  contention.  We 
submit  that  the  objedt  of  the  introduction  of  Science  into  an 
educational  course  is  to  teach  youth  not  mere  "  vigorous 
thought,"  but  a  something  which  classics  and  mathematics 
cannot  even  attempt  to  do,  and  which  they  rather  unteach  when 
cultivated  alone,  viz.,  the  arts  of  observation,  and  of  drawing 
right  conclusions  from  the  phenomena  witnessed.  But  this  can- 
not be  done  by  reading  or  by  hearing  ledtures,  or  even  by  wit- 
nessing experiments.  An  eminent  American  authority  has  said 
that  the  only  sensible  way  to  teach  Botany  is  to  begin  with  plants, 
and  merely  refer  to  books  by  way  of  summarising  the  fadts  thus 
learned.  Science  should  be  taught  the  pupil  not  from  a  wordy, 
but  from  a  thingy  standpoint.   The  exa(5t  degree  of  manipulative 

Z02 


5s6  A  natyses  of  Books.  [September, 

skill  acquired  is  not  so  much  the  question  as  the  acquisition  of 
those  habits  of  observation  which  our  present  and  past  systems 
of  education  have  aimed  at  destroying. 

The  work  before  us  would  furnish  an  admirable  text-book  for 
pupils  who  can  in  every  case  start  from  the  fadls. 


Household  Chemistry  :  for  the  Non-Chemical.  By  Alfred  J. 
Shilton,  F.C.S.,  Le(5lurer  on  Organic  Chemistry  at  the 
Midland  Institute,  Birmingham ;  and  at  the  Walsall  Insti- 
tute.   London :  F.  V.  White  and  Co. 

We  have  here  a  work  which,  though  in  smaller  compass,  re- 
minds us  in  some  respeifls  of  Johnstone's  <<  Chemistry  of 
Common  Life."  It  differs,  however,  in  the  more  copious  intro- 
dudlion  of  chemical  formulae. 

The  author  remarks  that  certain  earlier  works,  covering  to 
some  extent  the  same  ground,  have  been  at  fault  in  containing 
matter  **  not  of  a  stri(5Uy  chemical  nature,  and  which,  however 
interesting  in  itself,  swells  the  book  to  a  large  size  without 
adding  to  its  usefulness.*'  On  this  we  may  remark  that  in  a 
popular  treatise  it  is  sometimes  difficult  to  observe  the  boundary- 
lines  of  stridl  method.  Of  this  Mr.  Shilton  himself  is  an 
instance,  since  in  his  chapter  on  Candles  (Chapter  IV.]  a  great 
part  of  Uie  information  given  relates  to  purely  mechanical  ope- 
rations. No  small  portion  of  the  concluding  chapter,  also, 
might  be  referred  to  a  treatise  on  <<  Household  Physiology." 

The  instrudlion  given  in  the  work  must  be  pronounced,  as  far 
as  we  perceive,  accurate  in  itself  and  clear  in  exposition.  We 
are  much  pleased  with  the  author's  remarks  upon  ozone,  the 
faith  in  which  may  deservedly  rank  as  one  of  the  superstitions 
of  this  scientific  age.  We  are  far  from  certain  whether,  when, 
and  to  what  extent,  this  body  exists  in  the  atmosphere.  Granting 
its  presence,  its  sanitary  value  is  a  still  more  doubtful  question. 
From  experiments  made  with  ozone,  as  artificially  prepared,  it 
seems  to  have  no  very  beneficial  adtion  upon  animal  life. 

The  chapter  on  Water  also  contains  much  of  which  we  must 
express  our  approval.  The  author  gives  it  as  his  opinion  that 
soft  waters  are  dietetically  preferable  to  such  as  are  hard.  With 
this  we  agree.  That  some  towns  supplied  with  soft  waters  have 
a  higher  death-rate  than  that  of  certain  others  consuming  hard 
waters  proves  nothing,  unless  all  the  other  conditions  were  alike. 
We  scarcely  agree,  however,  with  the  author's  expressed  prefer- 
ence for  the  waters  of  deep  wells  as  against  that  colledted  from 
uncultivated  siliceous  uplands.     We    fear   that    in    populous 
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distridts  organic  pollution  must  gradually  extend  deeper  and 
deeper  into  the  earth's  crust. 

The  author's  condemnation  of  the  use  of  plaster  of  Paris  in 
the  sophistication  of  wine  is  very  much  needed.  Were  the 
Customs  instru(5led  to  confiscate  and  destroy  all  wines  contain- 
ing more  sulphuric  acid  than  the  maximum  found  in  the  juice  of 
the  grape,  this  mal-pra(5lice  would  soon  come  to  an  end. 

Mr.  Shilton's  work  may  be  safely  recommended. 


Economy  of  Coal  in  House  Fires,  or  how  to  convert  an  Ordinary 
Fire-Grate  into  a  Slow -Combustion  Stove  at  a  Small  Cost. 
By  T.  Pridgin  Teale,  M.A.,  F.R.C.S.  London  :  J.  and  A. 
t^hurchill.     Leeds  :  C.  Goodall. 

The  author's  principle  is  to  cut  off  the  current  of  air  which 
ordinarily  passes  through  the  fire-grate  and  its  contents  from 
below,  and  to  keep  the  space  beneath  the  grate  hot.  It  is  ad- 
mitted that  the  mere  interception  of  the  bottom  draught  without 
the  warm  chamber  beneath  the  fire-box  will  be  unsuccessful. 
With  his  first  rule  we  agree  most  heartily : — "  As  much  fire- 
brick and  as  little  iron  as  possible."  It  is  to  be  regretted  that 
for  the  last  half-century  we  have  been  retrograding  in  the  con- 
constru(5lion  of  fire-grates.  The  objed^  of  inventors  in  this 
diredlion — mostly  founders  or  ironmongers — has  been  to  sell  a 
maximum  weight  of  cast-metal.  With  the  exception  of  Mr. 
Teale's  ''  economiser,"  a  sheet-iron  shield  for  shutting  in  the 
chamber  under  the  fire,  he  returns  in  most  points  to  the  structure 
of  the  grates  used  a  century  ago.  He  recommends  a  horizontal 
fire,  deep  from  front  to  back,  and  with  its  back  and  sides  of  fire- 
brick. 

We  have  no  doubt  that  the  arrangement  here  described  is  a 
step  in  the  right  diredlion.  Nevertheless  we  think  that  comfort, 
economy,  and  the  necessity  of  minimising  the  produdls  of  com- 
bustion in  our  towns,  all  bid  us  to  go  still  further,  and  renounce 
our  open  fires  in  favour  of  stoves  constru(5led  of  tiles  and  fired 
up  in  the  passage. 
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Report  of  an  Exploration  of  Parts  of  Wyoming,  Idaho,  and 
Montana,  in  August  and  September,  1882  ;  made  by  Licut.- 
Gen.  P.  H.  Sheridan.  With  the  Itinerary  of  Col.  J.  P. 
Gregory;  and  a  Geological  and  Botanical  Report,  by 
Surgeon  W.  H.  Forwood.  Washington :  Government 
Printing  Office. 

The  first  fadl  we  notice  in  the  topographical  account  of  the 
region  traversed  is  that  the  trout  of  Spring  Creek  and  Wind 
River  have  dark  spots  on  their  sides,  whilst  the  trout  in  the 
streams  east  of  the  Mississippi  have  red  spots.  It  is  pleasing 
to  learn  that  Gen.  Sheridan  prohibited  the  killing  of  more  ante- 
lopes than  the  Expedition  could  consume. 

It  is  remarked  that  the  water  of  the  Shostone  Lake  is  <'  as 
blue  as  indigo.''  Whether  this  colour,  as  in  some  small  lakes  in 
Transylvania,  is  due  to  a  salt  of  copper,  is  not  mentioned. 

Gen.  Sheridan  notices  that  the  National  Park  is  in  some 
danger  from  encroachments,  and  that  the  game  is  being  rapidly 
killed  off.  He  proposes  to  keep  out  the  skin-hunters  by  means 
of  his  troops.  Col.  Gregory  also  notices  adts  of  "  vandalism," 
from  which  the  magnificent  geysers  of  the  park  have  suffered  no 
little. 

The  speed  at  which  the  Expeditioxv  moved  was  inimical  to 
geological  and  botanical  research.  Nevertheless  Dr.  Forwood 
made  a  considerable  number  of  interesting  observations.  He 
finds,  by  comparison  with  the  reports  of  former  visitors,  that  the 
great  geysers  are  not  decreasing  perceptibly  in  strength. 

It  is  curious  to  notice  the  paucity  of  ferns  encountered,  the 
only  species  recorded  being  Woodsia  Oregana. 


Second  Report  of  the  Department  of  Entomology  of  the  Cornell 
University  Experiment  Station.  By  J.  H.  Comstock. 
Ithaca :  Andrus  and  Church. 

This  Report  deals  exclusively  with  what  may  be  called  the  eco- 
nomical phase  of  Entomology, — ^the  identification  of  the  inse(5ls 
harmful  to  field-  and  garden -crops,  the  descriptions  of  their 
habits,  and  suggestions  for  their  extirpation,  or  at  least  diminu- 
tion. This  study  has  been  forced  upon  the  agricultural  interest 
in  the  United  States  in  consequence  of  the  exuberance  of  inse(5l- 
life  under  their  more  brilliant  suns ;  partly  also,  perhaps,  from 
the  large  size  of  the  fields,  and  the  substitution  of  rail-  and  wire- 
fences  for  live  hedges,  thus  depriving  the  inse(5livorous  birds  of 
shelter.   Hence  in  America  the  entomologist  is  no  longer  sneered 
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at  as  he  once  was,  and  as  he  still  is  in  some  parts  of  **  this  our 
highly  favoured  country.*' 

It  comprises  a  valuable  monograph  of  the  8cale-in8e(5^s, — 
pests  which  are  now  being  transmitted  from  one  country  to 
another,  and  which,  even  where  the  climate  is  uncongenial,  make 
themselves  at  home  in  conservatories. 

Prom  this  Report  we  may  learn  how  easy  it  is  for  inse(5ls  to 
change  their  diet,  and  thus  suddenly  rank  as  enemies  to  the 
husbandman. 

Another  refle(5lion,  not  to  be  overlooked  by  Zoophilists,  Neo- 
Buddhists,  and  the  like,  is  the  impossibility  of  existing  without 
taking  life.  If  we  eschew  all  animal  food  we  must  still  destroy 
animals  by  myriads,  or  no  vegetable  nutriment  will  be  left  for  us 
to  consume. 


Memoirs  of  the  Geological  Survey  of  India,  Vol.  XIX.,  Part  i. 
Calcutta :  Geological  Survey  Office.  London  :  Trdbner 
and  Co. 

This  part  is  an  account  of  the  Cochar  earthquake  of  January  loth, 
1869,  by  the  late  Dr.  T.  Oldham,  F.R.S.  At  the  time  of  the 
occurrence  he  was  at  Barrackpore,  about  15  miles  from  Calcutta, 
but,  according  lo  the  instrudlions  of  the  Lieutenant-Governor,  he 
went  to  Cachar  and  Silchar  to  observe  the  results  of  the  shock 
at  its  centre.  It  appears  that  six  or  eight  shocks  had  occurred 
in  1866,  chiefly  between  January  and  April,  whilst  none  are  re- 
corded in  1867  and  1868.  It  is  remarked  that  in  the  Silchar 
cemetery  the  upper  slab  of  a  tomb,  a  heavy  mass  of  marble,  had 
been  projedled  from  the  body  of  the  tomb  more  than  8  feet  in  a 
north-north-easterly  dired^ion. 

At  Sylhet,  according  to  the  Executive  Engineer,  a  peculiar 
tremulous,  "  almost  stinging,"  sensation  was  experienced  in  the 
feet.  At  Manipur  it  was  noted  that,  though  the  shock  lasted 
about  a  minute  and  a  half,  the  lower  animals  did  not  seem  at  all 
affedted. 

Passing  over  numerous  details  of  the  effedls  of  the  shocks  in 
different  places,  we  come  to  generalities. 

It  is  concluded  that  the  shock  originated  in  a  fissure  about 
20  miles  long,  on  the  northern  margins  of  the  Jaintra  Hills. 
The  mean  depth  of  the  focus  is  calculated  at  30  to  35  miles,  and 
the  velocity  of  motion  of  the  wave  particles  as  high  as  30  feet 
per  second.  This  being  double  that  observed  by  Mr.  Mallet  in 
the  great  Neapolitan  earthquake  of  1857,  the  question  arises  why 
the  loss  of  life  and  destrudlion  of  houses  was  so  much  smaller 
in  India  than  in  Italy?    The  cause  must  be  sought  in  the 
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different  charadler  of  the  architedlure.  In  India  the  majority  of 
houses  are  elastic  strudlures  of  wood  and  bamboo.  Those  built 
of  brick  or  stone  are  for  the  most  part  only  one  storey  in  height, 
and  detached  from  each  other. 

We  cannot  avoid  here  repeating  an  old  lesson,  i.e.,  insisting 
on  the  advantages  in  districts  liable  to  earthquakes,  of  houses 
built  of  sheet-iron  plates  bolted  together.  To  prevent  rapid 
changes  of  temperature  the  walls  may  consist  of  double  plates, 
with  a  layer  of  air  between.  Such  houses  would  have,  in  addi- 
tion, decided  advantages  in  a  sanitary  point  of  view,  and  would 
not  harbour  snakes,  rats,  termites,  and  vermin  in  general. 


Breeding  Horses  for  Use.    By  F.  Ram.     London  :  Civil  Service 
Printing  and  Publishing  Company,  Limited. 

We  felt  at  first  slightly  surprised  that  a  book  on  such  a  subjedt 
should  be  sent  to  us  for  review.    On  turning  over  its  pages  we 
soon  perceived  that  the  author  was  taking  up  the  matter  from  a 
novel,  and  decidedly  rational  and  scientific,  point  of  view.     Mr. 
Ram*s  objedt  seems  to  us,  indeed,  of  no  small  importance.     He 
seeks  "  to  point  out  the  irrationality  of  the  present  means  of 
determining  which  particular  horses  are  best  to  be  employed  in 
propagating  their  kind, — that  is  to  say,  for  raising  stock  for  use- 
ful purposes.''     In  view  of  a  variety  of  circumstances  both  at 
home  and  abroad,  he  contends  that  it  is  our  duty  to  obtain  from 
the  farm-produce  placed   in  the  stable-manger  the   maximum 
amount  of  power  obtainable  from  it.   He  shows  that  the  amount 
of  work  to  be  got  out  of  horses  for  an  equal  consumption  of  food 
varies.   The  objedt  of  rational  horse-breeding  is  to  obtain  **  from 
the  same  number  of  blades  of  grass  or  grains  of  corn  as  now 
yield  only  one  foot-ton  of  work,  a  much  larger  measure  of  energy." 
He  holds  that  horses  should  be  judged  not  by  their  figure,  or  their 
power  of  **  flying,  lightly  weighted,  as  fast  as  scandal,  for  a  few 
moments,  for  the  benefit  of  gamblers,"  but  for  their  capacity  for 
work,  their  power  of  endurance,  and  of  bearing  great  fatigue, 
privations,  and  hardships :  the  horse  which  excels  in  these  respedls 
will  be  the  best,  whether  for  the  road,  the  farm,  or  the  battle-field, 
even  if  he  should  display  what  some  authorities  call  *<  inferiority 
of  figure  and  utter  want  of  quality.''     He  says,  '<  How  use  and 
beauty  may  be  in  confli(5l  is  illustrated  in  the  Californian  mustang, 
described  in  the  **  American  Journal  "  as  a  coarse-grained,  ill- 
built,  ugly,  vicious  brute,  but  invaluable  on  account  of  his  never- 
to-be-played-out  bottom  and  speed.    With  what  favour  would 
such  an  ugly  beast  be  looked  upon  if  it  made  its  appearance  at  an 
English  show  ?"     How  comes  it,  we  may  ask,  that  prizes  have 
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never  been  offered  for  the  horse  which  can  cover  most  ground  in 
a  day,  or  in  a  week  7  The  answer,  we  fear,  must  be  sought  in 
the  fadt  that  such  races  would  ill  suit  the  class  to  whom  the 
horse  is  a  mere  tool  for  gambling. 

Mr.  Ram*s  work  deserves,  from  a  national  point  of  view,  very 
careful  consideration. 


Remarks  on  Cattle-Plague  Vaccination,  Translated  from  the 
French  of  Dr.  C.  PiGfiON,  of  Fourchambault.  With  an 
Appendix  on  the  Inoculation  of  Goats  with  the  Virus  of 
Pleuro-Pneumonia.     London  :  Vacher  and  Sons. 

A  FEW  days  ago  the  French  nation,  by  their  Parliamentary  repre- 
sentatives, have  voted  almost  unanimously  to  Prof.  Pasteur  a 
pension  of  25,000  francs  annually,  with  remainder  to  his  wife 
and  children.  All  the  political  parties  seemed  agreed,  and  the 
discussion  raised  by  a  few  members  was  barely  tolerated.  In 
full  opposition  to  this  vote.  Dr.  Pigeon  proclaims  Pasteur's  dis- 
covery a  complete  failure !  Surely  such  a  question  as  that  of 
the  efficacy  or  inefficacy,  the  safety  or  the  danger,  of  a  method 
of  treating  a  given  disease  admits  of  being  brought  to  an  abso- 
lute decision  I  On  the  title-page  of  the  pamphlet  is  given  an 
extra(5l  from  a  speech  of  Dr.  B.  W.  Richardson,  F.R.S.,  in  which 
we  find  these  words  : — "  This  manufadlure  of  spic-and-span  new 
diseases  in  our  species  is  too  much  to  endure  the  thought  of, 
especially  when  we  know  that  purity  of  life  is  all-sufficient  to 
remove  what  exists,  without  invoking  what  is  not."  Very  fine  ; 
but  what  definite,  pradlical  meaning  are  we  to  attach  to  the 
floscule  "  purity  of  life  "  ?  Taking  the  words  in  their  sanitary 
meaning,  we  cannot  forget  that  rinder-pest  sometimes  passed 
over  cattle  lodged  in  filthy,  undrained,  and  unventilated  stalls,  to 
attack  a  herd  in  some  model  farm  where  every  conceivable  ap- 
pliance was  used  to  secure  the  absence  of  all  foci  of  disease. 
We  should  like,  therefore,  some  tangible  instruiflions.  As  for 
the  goats  in  South  Africa,  the  sooner  they  are  extirpated  the 
better. 
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CORRESPONDENCE. 


*•*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fafts  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


NATURAL    LAW    IN    THE    SPIRITUAL    WORLD. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — It  has  remained  for  a  Scotch  theologian,  Henry  Drummond, 
F.R.S.E.,  in  a  book  with  this  title,  published  by  Hodder  and 
Stoughton,  to  show,  to  his  own  entire  satisfa(5lion,  that  the  dis- 
covery of  unity  in  Nature  limits  the  members  of  the  kingdom  of 
Christ  to  an  astonishly  seledl  few.  It  is  a  pitiable  work,  not 
worth  notice  except  that  the  title  may  in  some  few  cases  lead  to 
waste  of  time. 

To  correspond  with  the  spiritual  environment,  the  author  says, 
it  is  needful  to  die  to  the  natural  environment.  The  shortest 
way  out  of  the  difficulty  (p.  i8o)  would  be  to  die  at  once  and  go 
to  heaven  ;  but,  as  this  is  not  permitted,  we  must  "  die  as  much 
as  we  can,"  the  task  being  limited  to  three  steps — <<  Suicide, 
Mortification,  Limitation."  The  author,  who  seems  to  be  the 
impersonation  of  relentless  bigotry,  clutches,  with  an  energy 
which  is  fearful  to  see,  at  a  floating  straw  in  the  shape  of  a  sup- 
posed analogy  between  Nature  and  some  of  St.  Paul's  words, 
which,  as  we  know,  are  capable  of  being  wrested  to  a  purpose 
too  sad  to  be  dwelt  upon.  We  are  reminded  of  a  Scotch  dame 
who  used  to  deliver  herself  thus  : — "  The  true  Kirk  o*  Campbell, 
as  compared  with  the  outer  warld,  is  compadl  of  my  gude  man 
and  myser,  and  Tm  na  that  sure  o*  John." — I  am,  &c., 

H.  H.  H. 

PS. — Can  it  be  possible  that  we  have  here  another  specimen 
of  a  pious  fraud,  meant  to  frighten  the  Evolutionists  ?  From  a 
letter  in  the  "Spe(flator"  it  would  seem  that  the  author  of 
"  Ecce  Homo  "  had  something  of  this  kind  of  purpose  in  his 
more  recent  work  on  Natural  Religion.  Does  Mr.  Drummond 
believe  his  divinity,  but  not  his  science?  Well,  this  would 
certainly  account    for    some    rather  peculiar  views  that   Mr. 
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Drummond  has,  notwithstanding  his  being  F.G.S.  in  scientific 
matters. 


OFFICIAL    AND    NON-OFFICIAL    WATER 

EXAMINATIONS. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — Premising  that  I  have  not  the  slightest  respedt  for  Water 
Companies,  either  in  London  or  elsewhere,  but  look  upon  their 
establishment  as  one  of  the  most  serious  errors  of  modern  times, 
I  must  yet  protest  against  the  outcry  raised  in  certain  quarters 
concerning  the  analytical  reports  published  on  their  behalf.  It 
is,  indeed,  not  easy  to  see  who  is  the  party  really  aggrieved,  or 
what  there  is  to  complain  of.  Nobody,  I  presume,  will  doubt 
the  competence  of  Mr.  Crookes,  and  of  Drs.  Odling  and  Tidy, 
even  if  their  results  do  not  coincide  with  those  of  the  official 
examiner.  Nobody  can  deny  that  the  Water  Companies,  if  so 
disposed,  have  the  right,  like  any  private  individual,  to  have  their 
wares  analysed,  and  to  publish  the  results.  Nobody,  surely,  ex- 
cept amiable  enough  to  believe  in  the  infallibility  of  the  official 
examiner  and  the  all-sufficiency  of  his  very  questionable  process, 
can  regret  that  the  public  should  have  the  opportunity  of  hearing 
both  sides  of  the  matter.  If  the  malcontent  journals  and  indi- 
viduals will  have  the  kindness  to  point  out  where  the  analyses  of 
Mr.  Crookes,  and  Drs.  Odling  and  Tidy  are  at  fault,  it  will  be 
quite  time  enough  to  demand  that  these  reports  should  cease  to 
appear,  or  that  they  should  assume  an  aspeifl  of  <<  submissive- 
ness." — I  am,  &c., 

W. 
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NOTES. 


According  to  Prof.  Du  Bois  Raymond  the  eledlric  organs  of 
fishes  afford  a  curious  instance  of  organic  adaptation  to  the 
water  which  they  inhabit.  The  ele(5hic  ray,  or  Torpedo^  living 
in  salt  water,  requires  but  a  slight  eledlromotive  power,  and  its 
organ  consequently  resembles  a  batteiy  of  few  elements,  but  of 
large  sedlion.  The  ele(5lrical  eel  {Gymnotus  electricus)  and  the 
Melapterurus  of  the  Nile  require  a  great  eledlromotive  force ; 
hence  their  organs  are  batteries  of  many  elements,  but  of  small 
sedlion.  A  comparison  of  the  condudlivity  of  sea-  and  river- 
water  shows  almost  the  same  relation  as  exists  between  the 
eledlromotive  force  of  the  organs  of  the  Gymnotus  and  the 
Torpedo. 

M.  Musset  ("  Comptes  Rendus  "),  after  prolonged  observation, 
has  never  seen  a  single  inseifl  captured  by  the  leaves  of  Drosera 
rotundifolia. 

Dr.  T.  W.  N.  Greene  states  that  he  practised  for  four  years  in 
a  province  of  Monte  Video,  where  the  population,  pradtically 
speaking,  subsisted  entirely  upon  meat,  and  yet  scurvy  was  un- 
known. 

The  "  Popular  Science  News  "  says — "  It  is  the  tendency  of 
all  modern  training  to  take  for  granted  that  beasts — and  men — 
are  all  alike  ;  and,  if  they  be  not,  to  try  and  force  them  to  behave 
as  if  they  were." 

S.  R.  Canestrini  (<'  Rev.  Scient.  Indust.'*)  has  been  experi- 
menting on  the  effedls  of  decapitation  on  inse(5ls.  Butterflies 
are  able  to  fly  eighteen  days  after  being  beheaded  ;  crickets  leap 
on  the  thirteenth  day ;  and  Mantis  religiosa  was  still  able  to  move 
on  the  fourteenth.  The  house-fly  has  even  been  observed  to 
copulate  after  decapitation. 

M.  Robin  ("  Les  Mondes  *')  holds  that  syphilis,  and  even  the 
venom  of  serpents,  may  serve  as  prophylactics  against  the  ma- 
lignant fevers  of  hot  climates. 

A  French  writer  (**  Les  Mondes  ")  says — "  The  meteor  (Dar- 
winism) has  cast  a  momentary  lustre  ;  it  will  soon  disappear  in 
the  darkness  of  oblivion." 

A  statue  of  Le  Blanc,  inventor  of  the  manufadlure  of  soda,  is 
about  to  be  eredled  at  Issoudun,  his  native  place.  When  living 
the  world  refused  this  illustrious  chemist  bread  ;  now  he  has  been 
long  dead  she  gives  him  a  stone. 
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Cattle  are  maliciously  destroyed  in  India  by  wounding  them 
with  a  spike  moulded  from  the  seeds  of  Abrus  precatorius. 
Death  follows  on  the  second  day.  The  pounded  seeds,  taken 
internally,  have  little  a(5lion. 

MM.  Munt2  and  Aubin  (''  Comptes  Rendus  ")  consider  that 
we  are  living  on  a  stock  of  combined  nitrogen  produced  at  '*  the 
beginning,"  and  that  we  are  exposed  to  see  this  stock  decrease 
unless  the  supply  produced  by  the  adtion  of  atmospheric  electri- 
city is  a  sufficient  compensation. 

Dr.  Laborde  (Soci6te  de  Biologie)  considers  cinchonamine  as 
excessively  poisonous,  even  in  very  small  doses. 

According  to  M.  Poehl  (Russian  Chemical  Society)  almost  all 
the  tissues  of  plants  and  animals  have  the  power  of  converting 
albumenoid  matters  into  peptones. 

At  the  August  meeting  of  the  Entomological  Society  was  read 
a  communication  from  Dr.  Fritz  Miiller,  from  which  it  appears 
that  the  protedlion  derived  by  insedls  from  an  evil  odour  is  not 
absolute.  The  author  had  found  about  thirty  specimens  of  a 
common  and  very  offensive  Brazilian  species  whose  wings  appear 
to  have  been  perforated  by  the  beaks  of  birds. 

The  same  author  also  finds  that  the  pupae  of  Lepidoptera  are 
not  invariably  modified  in  colour  in  accordance  with  the  objedt 
to  which  they  are  attached. 

Dr.  F.  Miiller  also  observed  that  the  caterpillar  of  Eunomia 
eagrus,  when  becoming  a  pupa,  attaches  itself  to  a  twig,  and 
fixes  its  stiff  and  venomous  hairs  to  the  twig  something  in  the 
style  of  a  bottle-brush,  so  as  to  prevent  access  to  the  pupa  either 
from  above  or  below. 

At  the  same  meeting  was  read  a  communication  from  Mr.  W. 
H.  Piyor,  on  the  insedls  of  the  Island  of  Yesso.  About  11  per 
cent  of  the  species  colledled  there  occur  also  in  Britain. 

M.  A.  Fauvel  ("  Comptes  Rendus  ")  still  upholds  the  dodlrine 
that  the  cholera  has  been  imported  into  Egypt  from  India,  in 
consequence  of  the  suppression  of  preventive  measures.  It  is 
significant  that  the  Academy  of  Sciences  has  ordered  the  inser- 
tion of  this  paper  in  the  **  Comptes  Rendus  "  in  full,  though 
exceeding  the  usual  limits. 

A.  Ritter  ("  Wiedemann's  Annalen  '*)  gives  the  following  pro- 
positions as  the  results  of  a  mathematical  investigation  of  the 
subjedt : — ^The  superficial  temperatures  of  two  fixed  stars  of 
equal  densities  are  approximately  as  the  square  roots  of  their 
masses ;  the  surface  temperature  of  the  sun  was  never  much 
greater,  and  can  never  become  much  greater  in  the  future  than 
it  is  at  present.  The  masses  of  the  white  fixed  stars  are  greater 
than  the  mass  of  our  sun. 
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A  medical  contemporary  refers  to  the  opinion  that  on  the 
approach  of  cholera  to  a  distridt  sparrows  and  swallows  forsake 
it  in  a  body. 

According  to  H.  Vi(5lor  Meyer  the  colour-readlions  of  benzol 
are  due  to  the  presence  of  a  small  quantity  of  a  body  hitherto 
unknown,  which  closely  resembles  benzol,  and  to  which  Prof. 
Meyer  has  given  the  name  of  thiopten. 

We  regret  to  announce  that  the  museums  and  laboratories  of 
the  Indiana  University  have  been  destroyed  by  fire,  caused  by 
lightning.  The  loss  is  estimated  at  166,000  dollars,  but  many  of 
the  specimens  cannot  be  replaced  at  any  cost. 

'^  Science  "  considers  it  probable  that  the  Biscayan  fishermen 
visited  Newfoundland  before  the  days  of  Columbus.  It  appears 
that  when  Cabot  landed  he  found  the  natives  using  the  Biscayan 
word  '<  baccalaos  **  for  salt  cod. 

M.  Gabriel  Rogeron  ("  Les  Mondes  ")  recommends  Bewick's 
swan  for  domestication,  as  being  more  beautiful  than  the  common 
swan,  and  as  taking  up  much  less  room. 

M.  C.  Raveret-Watel,  in  the  same  journal,  considers  irrigation 
as  the  cause  of  a  sweeping  destrudlion  of  fish.  The  young  fry 
penetrate  into  the  channels,  and  perish  when  the  current  is  sud- 
denly shut  off. 

"  Science  "  gives  the  following  curious  quotation  from  a  book 
entitled  "  Eureka,  or  the  Golden  Door  Ajar  *' : — "  If  sound  travels 
by  vibration,  as  Science  teaches,  and  Science  teaches  that  vibra- 
tion creates  heat,  that  if  a  cricket  should  stand  on  one  end  of  a 
solid  slab-stone  and  rub  his  wings  together,  why  is  it  that  the 
vibration  with  the  particles  of  stone  does  not  completely  melt 
the  stone  in  ten  minutes  7     I  deny  the  hypothesis." 

An  *'  Entomological  Congress,"  sparingly  attended,  was  held 
at  Paris  on  July  13th,  in  the  Palais  de  Tlndustrie. 

After  a  turbulent  discussion  the  French  Chamber  of  Deputies 
has  voted  the  proposed  increase  of  M.  Pasteur's  pension  to 
25,000  francs  annually,  as  a  national  reward. 

According  to  M.  Wroblewski  (**  Comptes  Rendus  ")  the  cri- 
tical pressure  of  oxygen  is  50  atmospheres,  and  its  critical  tem- 
perature — 113°  C. 

M.  de  Chardonnet  has  shown  that  persons  deprived  of  the 
crystalline  lens,  by  the  operation  for  cataradl,  perceive  the  ultra- 
violet rays  more  readily. 

A  specimen  ("  Science  ")  of  the  American  turret-spider  {Taren- 
tula  arenicola)  had  been  removed,  together  with  its  tower,  the 
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upper  and  lower  openings  of  which  had  been  plugged  with  cotton 
to  prevent  the  escape  of  the  inmate.  On  the  arrival  of  the 
package  at  its  destination  the  upper  plug  was  removed,  but  the 
lower  one  forgotten,  The  spider,  therefore,  began  to  cast  it  out, 
but  during  this  operation  she  perceived  that  it  would  make  a 
good  material  for  lining  the  tower,  and  accordingly  applied  it  to 
that  purpose.  This  is  a  clear  case  of  invention, — ^the  utilisation 
of  a  novel  material. 

Mr.  A.  S.  Packard  (''American  Naturalist ''^  considers  the 
Phyloptera  (Neuroptera,  Pseudo-Neuroptera,  Orthoptera,  and 
Dermaptera)  as  the  nearest  approach  to  the  primitive  groups 
from  which  insedls  are  derived. 

Herr  A.  Mehring  (**  Gesellschaft  Natur.  Freunde  Berlin")  proves, 
from  palaeontological  evidence,  that  wild  horses  existed  in  Europe 
as  far  back  as  the  end  of  the  Tertiary  period,  and  that  the  modern 
horse  is  not,  as  commonly  supposed,  of  exclusively  Asiatic 
origin. 

The  question  put  by  Mr.  W.  A.  Gibbs,— "  Are  we  to  lose  our 
future  harvests  ?*' — ^now  that  a  remedy  has  been  found  successful 
whenever  tried,  is  again  being  emphasised  by  the  doubtful 
weather  of  the  present  summer. 

According  to  Baron  Mueller  palm  trees  reach  their  extreme 
southern  limit  in  New  Zealand,  where  Kentia  saptda,  a  noble 
species,  extends  as  far  as  latitude  44^  S.  The  most  southern 
American  members  of  this  tribe  cease  in  La  Plata  in  lat.  34^. 

Mr.  S.  N.  Rhoads  (**  American  Naturalist")  gives  a  positive 
proof  that  the  turkey  buzzard  {Vultur  aura)  is  guided  to  its  prey 
by  scent. 

Mr.  T.  Mcllwraith  ("American  Naturalist'*)  gives  a  good 
account  of  the  miscondudt  of  the  European  sparrow,  both  as 
to  the  damage  which  it  commits  in  the  fields  and  gardens,  and 
as  to  the  too  often  successful  warfare  which  it  wages  against 
harmless  and  useful  species  of  birds. 

Mr.  D.  H.  Talbot,  in  the  same  journal,  gives  an  interesting 
account  of  a  mare  fetching  some  men  to  rescue  her  colt,  which 
was  entangled  among  some  willow  trees  on  the  bank  of  a  river. 

HH.  Assmann,  Von  Bezold,  and  Van  Bebber  ("Natur- 
forscher  ")  rejedt  the  cosmic  theory  of  the  cold  weather  generally 
experienced  from  May  loth  to  13th. 
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Gerald  Massey's  Lectures.  ^ 


Previous  to  his  departure  for  America  Mr.  Gerald  Massey  is 
about  to  give  a  Series  of  Four  Ledlures, — Archaic,  Evolutionary, 
and  Theosophic, — addressed  to  '<  thinking  men  and  women,'*  the 
first  8ubje<5t  being  ''  Man  in  search  of  his  Soul  during  50,000 
Years." 

This  Course  of  Ledlures  is  advertised  to  be  given  on  the  last 
four  Sunday  afternoons  of  September,  at  3  p.m.,  in  St.  George's 
Hall,  Langham  Place. 

[The  above  Ledlures  do  not  come  within  our  cognizance  as 
far  as  their  principal  subje(5ls  are  concerned.  They  will,  how- 
ever, we  understand,  discuss  incidentally  the  origin  of  language 
and  the  transit  from  the  brute  to  the  human  condition. — Ed.] 


Erratum. — In  the  article  by  O.  Reichenbach  in  the  August  number,  page 

MM 
456,  4th  line  from  top,  — .  should  be  |^. 
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I.    THE    VELOCITY    OF    LIGHT.* 
By  O.  Reichenbach. 

(Concluded  from  page  518.) 

HE  position  of  the  centre  of  gravity  of  the  earth,  itself 
depending  on  the  relation  of  mass  of  sea  and  earth, 
and  so  forth,  determines  the  refradtion  of  the  elements 
constituting  the  atmosphere. 

The  index  of  refradlion  of  water  is  1*336 ;  of  sea- water, 
1*343 ;  when  we  modify  the  latter  figure  according  to  the 
mean  temperature  of  the  mass  of  the  sea,  i'35i.     It  is — 

0*351  •  i'35i  =  i-3*83. 

The  light  entering  the  sea  experiences  a  loss  of  velocity, 
which  is  to  the  velocity  of  continuation  as  i  :  2*83  as  the 
densities  of  water  to  land,  or  inversely  as  their  extents, — 
which  means  that  the  velocity  of  light  in  the  average  solid 
is  zero;  the  light  is  entirely  turned  into  other  forms  of 
gravity,  which  the  reader  may  fully  comprehend  at  the  end 
of  this  article. 

The  mean  amount  of  **  terrestrian  refradiion,"  **  the 
curvature  of  a  nearly  horizontal  ray,  taking  the  earth's 
curvature  as  unity,  is  between  1^5  to  1^6,"  and  it  is  sup- 
posed and  calculated  that  this  curving  is  due  to  the  decrease 
of  density  of  the  atmosphere  with  height : — 

(I■^333)•^(I•^59•56)  =  I•^5•56 

*  Referring  frequently  to  *•  On  some  Properties  of  the  Earth  "  (Wertheimer 
and  Lea :  London,  1880)  I  designate  it  by  o.  s.  p. 
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terrestrian  centrifugality  drives  the  vapour  with  an  addi- 
tional i-j-5'56  against  the  air  decreasing  with  height  in 
density. 

To  fully  appreciate  the  causal  connexion  of  all  quantities 
I  mention  one  ought  to  have  read  "  On  some  Properties  of 
the  Earth."     I  quote  from  page  103  : — "  We  get — 

(11200'  X  2978)  — 11200'  X  (2978 -^  57)  =  275,108  feet 

as  height  of  the  atmosphere." 

"  But  this  is  not  the  true  height.  We  must  account  for 
the  increase  of  centrifugality  through  the  a75,io8'.  It  is 
1+40  (of  the  1+333).  This  loss  of  gravity  is  diminished  by 
the  mass  itself  of  the  atmosphere  between  its  limit  and  the 
earth,  adding  to  the  attraftion  of  the  latter.  The  whole 
loss  so  becomes — 

i+40-(i+333)  =  i-^44'63i 
and  the  height  of  the  atmosphere — 

275,018'+ (275,oi8'+44"63)  =  280,913',  or  6162'  more." 

The  6162'  are  thus  reduced  1+2978,  to  5956",  &c. 

And  page  107 : — "  The  height  of  the  atmosphere  is 
278,172',  with  the  imaginary  equivalent  281,065'."  •  •  •  • 
''*  If  the  outer  atmosphere  were  composed  like  the  inner 
one  it  would  be — 

(5956'+28r,o65') » =  1+2186 

of  the  mass  of  the  atmosphere  ;  as  it  is  constituted  we  find 
it  to  be  I +  1655.  It  is  1  +  1655,  ^oi  1+17x3,  because  at  its 
distance  from  the  earth  the  attraction  of  the  sun  has 
increased  and  that  of  the  earth  decreased,  so  as  to  produce 
a  difference  of  14.(1713  x  2978)."* 

Knowing,  then,  the  height  of  the  atmosphere  and  the 
velocity  of  light  censed  in  vacuo,  we  know  the  time  it  takes 
for  the  light  vibration  to  travel  through  that  height,  and  we 
find  the  proportion  : — As  the  height  of  the  atmosphere  is  to 
the  distance  of  the  generator  (or  refledlor)  in  vacuo,  so  is  the 
time  light  requires  in  travelling  through  the  atmosphere,  as 
it  is  in  the  mean  here  below,  to  the  time  censed  to  foe  spent 
on  the  whole  distance.  When  distance  changes  time 
changes. 

*  278, 1J2'  is  about  the  fi^re  of  Bradley  and  Delambre.  Certain  modern 
astronomers  suppose  the  height  much  greater.  They  seem  not  aware  that 
their  observations  were  made,  and  their  reasons  propounded  and  refuted,  in 
the  first  quarter  of  this  century. 
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The  velocity  of  light  with  regard  to  the  individual  earth 
depends  therefore  on. the  quantities  and  qualities  of  the 
medium  atmosphere,  themselves  subjedl  to  the  interadlion 
of  earth  and  sun. 

So  little  as  light  is  heat,  but  both  are  intimately  con- 
nedled,  so  little  are  light  and  radiant  heat  identical :  light 
therefore  ends  where  we  cease  to  see  it  in.  the  spectrum ;  no 
thermometer,  thermopile,  or  bolometer  is  made  for  it,  but 
the  eye  is.  Absence  of  light  begins  on  the  side  of  the  red, 
where  the  uniform  motion  gets  deviated,  delayed,  and 
divided  by  resistance,  when  the  rotatory  tendency  of  mole- 
cules exceeds  that  of  vibratory  propagation  of  transport  or 
or  orbital  motion  in  the  mass  ;  darkness  begins  on  the  side 
of  the  violet,  when  the  solar  opposition  and  impulse  against 
terrestrian  and  molecular  centrifugality  is  so  diminished  by 
interposition  in  and  deviation  from  its  straight  path,  and  the 
number  of  molecular  vibrations  so  increased  and  the  length 
of  waves  so  reduced,  that  an  altered  polar  aAion  introduces 
new  molecular  combinations. 

Any  more  or  less  diaphanous  substance,  or  made  diapha- 
nous by  change  of  state,  being  a  distinct  medium,  produces 
a  spedtrum  of  its  own,  according  to  its  gaseous,  liquid,  or 
solid  state,  the  aggregational  and  the  internal  state  of  its 
molecules,  and  its  changes  in  temperature,  pressure,  and 
form.  Any  such  medium  introduced  into  the  atmosphere 
therefore  modifies  the  atmospheric  spedlrum  ;  but  the  atmo- 
sphere, air  and  water-stuff,  is  the  true  medium  of  light, 
the  instrument  formed  by  earth  and  sun  for  their  use,  and 
all  other  substances  coming  and  going  in  it  in  small  quanti- 
ties are  instruments  that  have  to  submit  and  fit  in  the 
atmospheric  orchestra  and  its  pitch,  and  to  equalise  and 
absorb  their  charadleristics  in  the  unity  of  harmony.  The 
solar  spectrum  is  the  atmospheric  spedlrum,  all  kinds  of 
molecules  being  there  and  here  represented. 

It  follows  from  day  and  night,  from  the  undulatory  theory, 
that  the  scale  of  wave-lengths  in  this  spedlrum  cannot  sur- 
pass the  scale  i  :  i-s-2  =  2  :  i,  from  darkness  to  darkness. 
Angstrom  found  the  wave-lengths  of  line  A  760*4  millionth 
of  a  millimetre,  and  of  H^  393*3,  which  gives  for  a  metre 
for  A  1,315,100,  and  Ibr  H,  2,542,500  lengths. 

*'  Not  only  the  darkness  of  A  and  B,  but  their  appearance 
depends  on  the  relative  position  of  the  sun,  on  his  being 
near  the  horizon  "  ;  "  they  are  called  entirely  atmospheric.'* 
So  it  is  with  H , ;  A  will  be  more  prominent  in  the  morning, 
H,  in  the  evening.  '' Janssen  has  even  succeeded  in  pro- 
ducing, by  absorption  of  vapour  of  water,  black  rays  near 
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B  and  C  and  D,"  says  Angstrom,  who  observed  in  high  lati- 
tudes, during  intense  cold,  that  "certain  telluric  rays*' 
disappeared,  others  became  prominent  (vapour  rapidly  ab- 
sorbed by  the  sea  o.  s.  p.).  He  found  "  A  about  13  units 
broad," — that  is,  1-59*56  of  its  760*4  (morning),  and  **  many 
of  Frauenhofer's  rays  are  double  rays." 

H  9  and  A  are  not  the  limits  of  darkness  ;  the  lengths  of 
their  waves  are  393*3  :  760*4  =  1  :  1*9334,  but  the  ratio  of 
the  limit  lines  identical  with  incipient  darkness  must  be 
two.  It  is  2*000-1*9334  =  0*0667  and  0*0667^-2  =  i-!-29*78, 
as  all  water-stuff  of  the  mass  of  the  atmosphere,  and  the 
change  in  solar  distance,  &c. 

The  wave-lengths  must  have  a  cause  ;  there  must  exist  a 
definite  measure  whose  length  represents  a  certain  number 
of  waves  for  white  light  as  unity,  and  when  broken  up  in  all 
colours  of  the  rainbow  for  these  divisions.  That  measure 
can  only  be  the  mean  height  of  the  atmosphere. 

The  ascending  and  descending  water-stuff,  in  mass  to  air 
I  :  28*78,  describes  in  the  resisting  medium  between  earth 
and  atmosphere  curves  of  every  height,  resting  their 
branches  on  every  basis  up  to  a  quadrant.  The  curves  are 
parabolas  having  the  sun  for  directrix,  the  vertex  of  the 
curve  moving  with  the  apparent  position  of  the  sun  and  the 
real  position  of  the  revolving  earth  and  her  strata.  On  the 
side  of  the  earth  towards  the  sun  the  attraction  of  sun  and 
earth  are  opposed  ;  the  sun  carries  matter  from  the  earth  ; 
qn  the  other  side  the  two  masses  join  in  bringing  back  lifted 
mass,  the  adtion  of  the  sun  being,  however,  weaker  by 
greater  distance. 

The  air  developes  in  itself  centrifugality,  tending  to  in- 
crease its  height :  this  a<5tion,  being  a  pressure  against  the 
sun  on  the  day-side  is  opposed  by  his  centrifugality ;  the 
centrifugal  portion  of  the  air  is  forced  to  describe  curves 
having  their  vertices  towards  the  earth,  the  air  becoming  in 
itself  divided  in  hyperbolas  having  their  foci  in  the  centres 
of  sun  and  earth.  On  the  night-side,  when  both  attra(5lions 
join,  all  the  curves  become  parabolas, — ^water-stuff  and  the 
centrifugal  I•^44*63  of  the  air  tending  more  to  descend,  and 
the  general  air,  as  representative  of  the  mean  centrifugality 
of  the  earth  or  sea,  to  ascend ;  warm  air  ascends  when  cold 
air  and  water-stuff  descend.  Where  contention  of  sun  and 
earth  exceeds  there  is  day,  where  coadtion  exceeds  is 
night.* 

*  Meteors  may  become  lighting  outside  the  atmosphere,  through  increase 
of  outside  influences  accelerating  their  translatory  and  rotary  motion,  and 
developing  round  them  a  liquidity  and  atmosphere  of  their  own. 
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The  opposing  curves,  representing  contending  forces, 
must,  like  all  arrested  motions,  produce  beside  the  adtual 
transport  of  particles  mass  vibrations,  conflidling  contacts, 
waving  of  molecules  wholly  and  in  their  own  strata,  charac- 
terising the  particular  molecules  engaged. 

The  length  of  these  waves  being  determined  by  the  ratio 
of  the  contending  forces,  the  diameters  of  the  vibratory 
curves,  the  possible  extent  of  their  angular  combination,  or 
the  relation  of  equatorial  and  mean  centrifugality  of  the 
whole  revolving  mass  and  medium,  which  is  by  opposition 
continually  in  polar  motion  antagonistic  to  increase  of 
centrifugality.  The  number  of  wave-lengths  in  direft  white 
light  not  diverted  and  decomposed  is  therefore  equal  in  the 
whole  height  of  the  atmosphere. 

Solar        V    >£"  ^^  Surface  Pressure  x  of  Centrifdgality 

Distance  of  the  Earth    ^  Atmosphere.  at  Equator  to  g 

Height  of         G  -rR*  of  Sun      Centrifugality  developed      Mean  Centrifu- 
Atmosphere       at  that  Surface  in  Atmosphere.  gality  to  g. 

Or— 

Radius 
Cos  30", 

Formula  b : — 

=  1,789,242   X   1713   X  44-63   X  333 -r ^89 ;  or  1-149  ; 

which  divided  by  84,500  metres,  the  height  of  the  atmo- 
sphere, gives  to  the  metre  1,849,242  wave-lengths  in  the 
verse  and  transverse  sense,  and  540*7  mth.  m.m.  as  length. 
A  and  H^  are  not  the  limits  of  darkness ;  we  get  them  on 
the  side  of  the  red  by  multiplying  the  540-7  by  V2  with 
764-5  mth.  m.m.,  and  on  that  of  the  violet  by  dividing  the 
540-7  by  V2  with  382-4  mth.  m.m. ;  that  is,  respeftively 
multiplying  and  dividing  the  44*63  in  formula  b  with  V2.* 

*  Thinking  that  the  last  breaking-up  line  of  white  light,  or  the  interference 
of  the  completely  unequalised  wave-lengths,  representing  the  oscillating  dia- 
meter through  the  vertex  of  the  mean  of  all  water-stuff  curves  mediating 
between  adual  transport  and  vibration  of  mass,  must  be  a  prominent  line,  I 
expected  to  find  it  in  £,  with  526*9  mth.  m.m.  wave-length  or  1,897,000  waves 
to  a  metre,  which  itself,  or  whose  immediate  neighbourhood,  divides  the 
extent  of  the  spedirum  beginning  from  the  side  of  the  violet  as  i  :  1*69,  as  the 
density  of  vapour  to  that  of  air,  o.  s.  p.  It  does,  however,  not  correspond  to 
the  wave-lengths  of  A  and  H2  when  the  scale  of  2  and  the  ascent  and  descent 
with  V2  is  maintained,  and  would,  applied  to  formula  a,  increase  solar  dis- 
tance, making  the  velocity  of  light  309,910,000  metres.  The  line  is,  however, 
not  without  particular  interest. 

Angstrom  says  '*  £  has  served  me  as  a  start  in  my  micrometric  measure- 
ments," without  telling  us  why ;  **  there  are  really  two  E's ;  it  appears  a 
dividing  ray  ;  but  it  is  impossible  in  spedra  of  a  high  order  to  get  a  distin^ 
and  dire(^  image  of  the  double  ray."    He  speaks  of  getting  ;*4  units  more 
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The  corredlness  of  the  result  obtained  for  the  velocity  of 
light  by  formula  a  depends  on  the  corre(5lness  of  the  single 
terms,  of  which  solar  distance  is  the  most  uncertain. 

I  took  g  =  9'8o88  metre  (Paris),  a  corredtion  (not  plain 
latitude)  being  trifling,  for  radius  of  the  earth,  6,369,829 
metres,  or  quadrant  10,000,000  metres.  For  height  of  the 
atmosphere  14-75*4  of  the  radius,  according  to  passage 
quoted  from  o.  s.  p.,  and  for  solar  distance  23,730  radii,  as 
appearing  from  the  compressibility  of  the  sea  (see  before), 
and  from  other  reasons  (mean  motion  in  orbit  30071  metres 
in  second),  or — 

23730  X  75*4  X  84500  m  =*  1789242  X  84500  w  = 

=  151,190,949,000  metres  =  94,900,000  miles, 

about  the  old  figure.  Which  brings  the  velocity  of  light 
through  formula  a,  305,686,029  metre  a  second,  in  complete 
agreement  with  the  results  of  b. 

Having  long  ago  charadterised  eleAricity  as  resulting 
from  a  disturbance  in  the  distribution  of  weight  in  certain 
strata  of  opposite  hemispheres  of  mass  and  molecule,  and 
since  then  shown  in  o.  s.  p.  the  part  played  with  regard  to 
our  planet  by  a  hemispheric  inequality  of  i  -^  29*78  of  sea, 
atmosphere,  and  solid,  answering  to  the  inequality  of  solar 
distance,  I  pass  on  to  Clerk  Maxwell's  hypothesis  of  the 
eledtro-magnetic  nature  of  light. 

He  about  says : — When  V,  the  quantity  expressing  the 
velocity  of  propagation  of  eledtro-magnetic  disturbance,  is 
numerically  equal  to  v,  the  number  of  eledtro-static  units  of 
eledlricity  in  the  eledlro-magnetic  unit,  light  is  an  ele<5lro- 
magnetic  disturbance  propagated  in  the  same  medium  if  V 
equal  to  the  velocity  of  light.  **  Hence  the  agreement  or 
disagreement  of  the  values  of  V  and  v  furnishes  a  test  of  the 
eledtro-magnetic  theory  of  light."  He  then  gives  the  follow- 
ing table : — 


by  grating  3  than  by  2,  and  1*4  units  less  by  grating  2  than  by  4,  and  sees  no 
reason  bat  a  less  appropriate  construdion  of  3  and  4. 

The  difference  between  the  5407  and  526*9  mth.  m.m.  is  only  13*8  units. 
Angstrom  speaks  of  a  double  ray,  and  allows  for  the  coming  and  going  a 
width  of  13  units,  and  the  wave-lengths  of  Ha  as  found  vary  more  than  3  units. 
When  we  deduct  1*4  unit  from  the  13*8,  making  them  12*4,  they  are  the 
X  ^42*6  of  the  526*9.   There  is  undoubtedly  much  that  is  oscillatory  about  all 

quantities  connedked  with  light,  as  the  quotients  of  -.    into  g  vary,  the  outer 

R 
atmosphere  is  a  compressor,  the  atmosphere  is  not  of  equal  height,  and  we 
have  from  bottom  to  top  within  the  atmosphere  between  solar  and  terrestrian 
gravity  the  prominent  relations  x  ^  1773,  i  ^  1713,  i  ^  1743,  i  ^  1655,  &c. 
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Velocity  of  Light,  metres  per  second.  Ratio  of  Eledric  Units. 

Fizeau      ..,    314,262,944  Weber    •..  510,740,000 
Aberration  and 

Parallax.    308,000,000  Maxwell...  288,000,000 

Foucault  ...     298,500,000  Tholnsen  •  282,000,000 

To  which  the  results  of  more  recent  experiments  and 
determinations  of  parallax  might  be  added :  there  is  plenty 
of  choice  within  certain  limits. 

Clerk  Maxwell  made  the  ohm  1^28*8  of  V,  or,  without 
being  aware  of  it,  as  the  mass  of  water-stuff  is  to  that  of  air 
in  the  atmosphere,  or  the  mass  of  salt  to  that  of  water  in 
the  sea. 

The  first  determination  of  the  ohm  was  confusing.  *^  A 
body,"  ''  which  in  one  second  travels  along  a  meridian  from 
the  pole  to  the  equator,  would  have  a  velocity  which  on  the 
eledlro-magnetic  system  is  professedly  represented  by  an 
ohm,"  the  distance  from  pole  to  equator  being  "  professedly  " 
''  10  million  metres,  or  10,000  kilometres."  Maxwell  said 
"  professedly,"  "  because  velocity  and  distance  may  not  be 
quite  corredl." 

The  meridian  of  Paris  has  been  found  to  differ,  the  equator 
is  no  circle,  and  the  shape  of  the  earth  and  the  distribution 
of  gravity  is  not  without  farther  complications;  but  any 
meridian  from  pole  to  equator  has  its  companion,  and  they 
have  their  pair ;  the  hemispheres  are  not  of  equal  size ;  the 
greatest  difference  of  two  meridian  semicircles  is  about 
22,000  metres,  and  in  the  mean  the  circumference  of  the 
earth  is  about  40,000  kilometres. 

Strange  would  it  have  been  if  a  resistance  which  expressed 
as  a  velocity  "  professedly  "  represented  the  distance  from 
equator  to  pole  should  be  overcome  in  exadtly  a  solar  second, 
an  arbitrary  measure  of  time,  sprung  from  the  arbitrary 
division  of  a  curve.  For  the  division  of  the  circle  and  the 
day  are  coeval ;  the  not  quite  concordant  divisions  were  a 
convenient  and  mystic  compromise  between  the  decimal 
system  for  the  rigid  mathematical  figure  and  the  more  or 
less  duo-decimal  system  in  the  motions  of  the  most  observed 
heavenly  masses  with  regard  to  our  earth. 

The  ohm  is  now  determined  9413  kilometres,  a  velocity 
which  would  lead  round  the  40,000  kilometres  in  4*248  sees. 
To  the  eleftric  current  moving  from  pole  to  equator  and  pole 
corresponds  the  magnet  moving  in  transverse  diredlion. 

The  mass  of  vapour  continually  lifted  into  the  air  by  the 
sun  is  1-^333  X  I  ^59*56  =81+19833  o^  ^h®  mass  of  the  sea, 
containing  x+2978  of  its  weight  in  salt,  led  about  by  the 
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sun  ;  these  masses  of  condufling  stuff,  water  in  the  air,  salt 
in  the  sea,  each  in  its  comparative  non-condu(5lor,  are  moving 
wires  round  the  earth,  equally  rich  in  iron,  &c.,  o.  s.  p. 

The  earth  turns  round  her  axis  in  23  hrs.  56' 4*09''  =  86,164"; 
86,164'^  19833  =  4'344''.  As  the  mass  of  the  condudled 
vapour  lifted  out  of  the  salt  sea  into  the  dieledtric  air  by 
the  sun  is  to  the  m^tss  of  the  conducing  sea,  so  is  the  vibra- 
tory velocity  of  condudlion  round  the  earth  through  the 
atmosphere  to  one  revolution  of  the  conduftor,  the  sea, — or 
rather  the  salt  in  the  sea — round  the  earth  with  the  earth. 

4*344" — 4*284"  =  0*096"  reduces  the  9413  kilometres  to  9202. 
It  is  9413—9202  =  211,  and  211  x  9413  =  1^44*63,  the  centri- 
fugal development  through  the  whole  of  the  atmosphere  is  a 
variation  disregarded  in  calculations. 

The  lifted  water,  always  representing  with  its  descending 
branches  the  i  -f  29*78  of  the  atmosphere,  moves  within  the 
28*78  times  greater  dieledlric  mass,  and  when  we  multiply 
the  9202  kilometres  by  28*78,  the  very  faftor  of  Maxwell,  we 
get  for  the  eledtro-magnetic  unit  264,833,560  metres,  the 
process  in  the  sea  being  the  respondent,  and  the  vibration 
through  the  earth  the  analogon. 

When  we  multiply  the  28*78  terrestrian  mass  resisting  the 
I  of  mass  appropriated  by  the  sun  by  the  surface  of  the 
earth,  the  magnet-stufif  surrounded  by  the  rings  of  water  and 
air,  we  get,  r  being  i,  28*78  x  47rr*  =  361*649  revolutions 
during  one  revolution  round  the  guiding  sun.  When  we 
divide  the  47ry'  representing  the  resisting  terrestrian  surface 
by  the  percentage  of  mass  a<5lually  transported  by  the  sun 
in  the  resisting  terrestrian  mass,  to  the  sum  of  both  masses 
4  ir  r'  -r  (i  -f  2978),  we  get  374'2i5  revolutions.  The  adlual 
number  of  revolutions  being  365*25,  the  first  result  is  3*607 
revolutions  in  default,  the  second  8*966  in  excess. 

The  revolutions  being  constant  during  the  year  and  equal 
amongst  themselves,  the  retardations  and  accelerations  must 
compensate  each  other,  power  against  time,  so  as  to  main- 
tain these  twofold  uniformities  amidst  the  changes  of  solar 
distance,  and  under  the  influences  of  other  bodies  withm 
and  without  the  solar  system  afting  direftly  and  indireftly 
through  the  sun  on  the  earth.  The  following  are  the  chief 
ones  of  these  differences  embracing  all  others.  It  is 
retardation  to  acceleration, — 

3*607  :  8*966=1  :  2*49  =  2*5, 

as  solar  to  lunar  tidal  aAion;  the  moon,  more  opposing 
than  assisting  solar  tidal  a<5lion,  therefore  maintains  the 
equilibrium.    That  this  lunar  aftion  is  turned  induftively 
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through  the  sun  into  ele(5lromagnetic  adtion  may  be  seen  in 
o.  s.  p.,  where  I  speak  of  Allan  Brown's  observations  in 
chapter  "  Terrestrian  Magnetism." 

3*607  is  the  i-T-ioi  of  the  year  =  (i-7-6io6)-7-(i-5-59"56). 
The  divisor  represents  the  ascending  vapour  in  the  air  and 
salt  in  the  sea,  the  vibration  from  the  centre  through  the 
solid,  the  v  of  the  eccentricity  of  the  earth,  and  the  eccen- 
tricity of  her  orbit ;  the  dividend  the  decrease  in  solar 
attra(5lion  through  the  diameter  of  the  levelled  solid  of  the 
earth,  without  sea,  normal  to  the  orbit.  This  quantity 
varying  with  sblar  distance,  and  ex-  and  inclusive  of  depth 
of  sea  and  height  of  atmosphere,  negative  to  terrestrian 
attraAion  on  the  dayside,  and  positive  on  the  nightside, 
amounts  for  the  whole  sphere  or  neutrality  to — 

47rr'-4-(i»f.6io6), 

and  for  each  hemisphere  as  negative  or  positive  to — 

27rr*H-(i -5-6106). 

The  8*959  revolutions  are  the  1^4076  of  the  year,  the 
proportion  of  the  own  centrifugality  of  the  atmosphere,  ex- 
clusive of  its  diminution  by  the  own  mass  of  the  atmosphere, 
and  4076*  =  1655;  the  I-^I655  being  0.  s.  p.  the  mass  of 
the  outer  atmosphere  to  that  of  the  atmosphere.  The  outer 
atmosphere  is  a  compressor  of  essentially  eleftro-magnetic 
nature,  without  vapour  of  water,  induced  by  the  polar  a(5lion 
of  the  earth  and  the  centrifugal  and  co-attra(5live  adlion  of 
the  sun  to  special  molecular  combinations,  determined  in 
quantity  by  the  difference  of  quotients  of  solar  into  terres- 
trian attra(5lion  at  the  top  and  bottom  of  the  atmosphere  and 
over  sea  and  land,  &c. 

"  It  is  manifest  that  the  velocity  of  light  and  the  ratio  of 
the  units  are  quantities  of  the  same  order  of  magnitude," 
but  it  is  also  evident  that  they  are  not  identical. 

The  vibratory  motion  caused  by  the  condudling  vapour 
moving  from  equator  to  pole  by  alternate  adlion  of  the  sun 
and  of  the  earth,  as  constituted  in  the  course  of  time  by  that 
inter-a<5tion,  is  resisted  by  the  centrifugal  motion  of  an 
already  determined  portion  of  the  air  from  pole  to  equator, 
which  makes  its  motion  vibratory,  eleftric,  the  sea  emitting 
and  absorbing  both  vapour  and  air,  the  one  preferentially  in 
equatorial,  the  other  in  polar  regions  o.  s.  p.  The  resistance 
therefore  is — 
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Velocity  of  absolute  centrifugality  at  the  surface  of  the  earth. 

Equatorial  centrifugality  to  I-^3'83,  the  polar  arc  to  the 
g,  the  1^289*5+  [(i^24'i6)  quadrant  or  the  surface  of  the 
^  (1 H-  289'5)  (=  i2*o8)]  =  land  to  that  of  the  earth,  &c., 
=  1^303,  one  polar  region  x  a  comparative  insulator  in 
being  the  i-^24'i6,  both  the  the  sea,  projedling  as  insu- 
X-^i2'o8  of  the  sphere,  &c.        lator  into  the  atmosphere  with 

a  mean  height,  .&c.,  o«  s.  p. 

7933  nietres  x  303  x  3*83  =  9,202,000  metres,  the  ohm  which, 
multiplied  by  the  2878,  gives  ©  =  264,813,560  metres. 

Heat  is  transformed  into  eleAricity  and  eledlricity  into 
light,  sunlight  becomes  heat  and  heat  turns  eledtricity.  It 
remains  to  show  why  the  305,686,092  metres  of  the  velocity 
of  light  are  reduced  to  V. 

The  sun  lifts  the  water-stuff  from  sea  and  land  in  a  more 
elastic  uniform  outside  stratum,  and  leads  it  in  doubly 
alternating  opposition  and  conjundtion  in  a  maintaining 
polar  process,  resisting  to  the  tendency  of  absolute  centri- 
fugal dispersion,  in  the  diredtion  from  equator  to  pole.  The 
water-stuff,  by  its  orbital  and  rotary  motion  resisted  by  the 
air,  becomes  the  real  distributor  of  light  and  heat,  the 
equivalent  of  light  and  heat  itself. 

Eleftricity  is  a  continual  derangement  and  re-arrange- 
ment of  a  constitutional  inequality  in  the  hemispheric  distri- 
bution of  mass  in  masses  and  molecules.  Vapour-  and 
water-stuff  generally  are,  by  their  constitutional  qualities, 
neither  prominent  generators  nor  condudlors  of  such  derange- 
ment, but  they  are  worse  generators  and  better  condudtors 
than  air ;  and  so  with  salt,  dissolved  to  brine,  with  regard 
to  the  water. 

Moving  through  the  air  the  vapour,  not  unassisted  by 
other  substances,  produces  that  fridtional  and  chemical  de- 
rangement (the  eledtric  half)  in  the  air,  and  conveys  it,  itself 
deranged  by  readlion,  as  other  half,  for  re-arrangement  back 
to  sea  and  land,  turned  in  form  to  ice,  drops,  vesicles,  and 
eleftro-magnetic  vapour. 

The  sea,  with  all  its  generating  and  conducting  nerves 
penetrating  through  air  and  solid,  is  so  shut  up  between  the 
dieleftric  wrapper,  air,  itself  housed  in  the  outer  atmosphere, 
and  between  a  solid  shell  less  conducting  than  the  sea  or 
inner  earth.  It  adts  as  moving  condudtor  wound  round  the 
nucleus  saturated  with  iron.  Each  stratum  thus  has  its 
own  motion  according  to  its  molecular  constitution. 

When  light  and  radiant  heat,  primarily  as  gravity  two  in 
one,  are  transformed  in  the  air  into  eledlro-magnetism,  it 
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therefore  means  that  the  vibratory  motion  has  to  lose  in 
velocity  of  propagation  or  power,  a  proportion  equal  to  the 
number  of  times  the  mass  and  substance,  the  vapour,  the 
equivalent  of  light  and  radiant  heat,  has  to  be  renewed, 
lifted,  and  thrown  within  a  certain  time  by  the  limited 
amount  of  propelling  solar  force,  struggling  with  terrestrian 

force, 

I  have  shown  in  o.  s.  p.  that  the  water-stuff  in  the  air  is 
annually  renewed  778  times,  its  mass  passing  through  the 
atmosphere  representing  1^2978  x  778  =  1^3-83  of  the 
mass  of  the  latter,  or  the  so  manyth  part  as  the  polar  arc 
to  the  quadrant,  or  the  surface  of  land  to  that  of  the  earth,  &c. 

It  is  A- V  =  305,686,039  metre -264,813,560  metre  = 
=  40,872,469  metre,  which  is  not  the  1-^-778,  but  the 
i^  7«5  of  A.  Assuming  v  more  certain,  A  would  have  to  be 
reduced  by  1,814,421  metres  to  make  the  difference  i-^  778 
of  A.  Not  believing  the  A  obtained  (or  rather  the  solar 
distance  introduced  in  formula  a)  so  much  at  fault,  my  line 
of  thought,  represented  in  o.  s.  p.  (where  also  see  about  the 
substances  not  water  or  air  in  the  atmosphere),  led  me  to 
see  that  ir  7'5-i-r  778  =  if- 170  =  (It  44*63  x  i-r3'83), 
figures  defined  and  here  denoting  that  the  height  and  centri- 
fugal development  of  the  air  over  sea  and  land  are  not 

identical.* 

I  mean  to  have  proved  that  much  of  what  is  and  what 
must  be  universal  quality  of  matter  depends  quantitatively 
for  the  earth  on  the  individual  earth. 

This  faift  and  the  variety  in  the  most  careful  measure- 
ments suggest  that  the  velocities  A  and  V  constant  in  their 
mean  for  the  earth  and  year  as  united  quantities,  must  be  in 
inverse  order  variable  amongst  themselves  according  to 
solar  distance  and  every  division  of  place  and  time,  and  that 
any  oscillation  must  become  more  apparent  when  short  dis- 
tances are  the  bases  of  measurement  than  when  light  is  due 
to  direft  aftion  from  outside  the  earth.  Such  oscillation 
could  not  exceed — 

I  ^  i2-o8  -1 42978 +  ((1-^12-08- 1  4  2978)  "x  1 459-56))  = 
=  1 4  20  of  the  maximum  velocity. 

The  two  earliest,  and  at  the  same  time  most  divergent, 

•  In  o.  8.  p.  and  in  the  Journal  of  Science,  "  An  Idea  of  Lord  Bacon's/* 
i88i,  may  be  seen  that  there  exist  certain  waves  in  sea  and  land,  most  dis- 
cernible in  the  formation  of  the  latter,  starting  from  the  south  pole,  propa- 
gated into  the  atmosphere,  which  present  the  relation  90°4.778=ii''44',  and 
that  3*83  X  2  =  766=  V  59*56,  leads  to  waves  11*40',  to  a  difference  of  4',  which 
transposed  into  time,  4'o6',  is  to  the  day  as  the  day  is  to  the  year,  5;c. 
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experimental  determinations,  Fizeau's  and  Foucault's  exceed 
only  by  50,000  metres  the  proportion  20  to  19.  My  figure 
holding  not  quite  the  middle  is,  as  it  should  be,  somewhat 
nearer  "the  minimum  figure.  Two  or  all  three  figures  may 
not  be  quite  correft,  but  it  can  be  shown  that  the  differences 
stand  in  a  regular  relation  to  the  vi  ^  1655,  vi  -r  I7i3'9» 
VI  ^1773,  &c. — that  is,  to  the  inverse  squares  of  the 
quantities  expressing  the  various  leading  relations  of  solar 
to  terrestrian  gravity  at  the  surface  of  the  earth  and  through 
the  atmosphere. 


II.  THE  DECEASED  WIFE'S  SISTER'S  QUESTION: 

RATIONAL  MARRIAGE-LAW. 


R|T  may  at  first  glance  appear  strange  that  we  should  here 
discuss  a  subjedl  commonly  regarded  as  falling  mainly 
within  the  province  of  divines  and  jurists.  We  sub- 
mit, however,  that  the  entire  question  belongs  solely  and 
simply  to  the  physiologist,  and  that  as  such  it  may  with 
perfe(5t  right  be  considered  in  the  "  Journal  of  Science.'* 

The  first  rudiments  of  a  Marriage-Law — that  is,  the  first 
restri(5tions  on  union  between  any  two  individuals  of  opposite 
sexes — have  to  be  sought  in  the  vegetable  world.  All  those 
most  interesting  arrangements  described  by  Darwin  and 
others,  tending  to  prevent  self-fertilisation  and  ensure  cross- 
fertilisation,  are  an  unwritten  but  effedtive  law  for  keeping 
apart  those  who  are  too  near  of  kin.  This  law  is  self- 
executive  :  seeds  which  have  been  fecundated  by  the  male 
element  of  a  strange  plant,  or  at  least  by  that  of  another 
flower  of  the  same  plant, — which  is  substantially  another 
individual,— germinate  more  freely,  and  give  rise  to  more 
vigorous  plants,  than  such  as  have  been  from  any  cause 
fecundated  by  the  pollen  of  the  flower  which  produced 
them. 

If  we  pass  to  a  consideration  of  the  animal  world  we 
cannot  fail  to  note  a  number  of  arrangements  which  tend  to 
frustrate,  or  at  least  to  render  unlikely,  sexual  intercourse 
between  kindred.  Even  among  hermaphrodites,  such  as 
the  slugs,  self-impregnation  is  impossible,  and  the  mutual 
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adlion  of  two  individuals  is  required.  Where  the  sexes  are 
distinft,  we  find  manifold  provision  to  ensure  the  mating  of 
males  and  females  which  are  not  respe<5tively  bom  of  the 
same  parents.  Thus  in  the  case  of  the  solitary  wasps  and 
bees,  though  in  some  species  the  mother  deposits  her  eggs 
in  a  single  excavation  in  the  trunk  of  a  tree,  or  in  a  post, 
yet  the  larva  which  first  reaches  maturity  flies  away  in 
search  of  a  mate,  as  do  the  others  in  succession,  and  it  is 
thus  rendered  exceedingly  improbable  that  any  two  of  them 
should  meet  again. 

Since  experiments  have  been  made  in  India  on  the  pro- 
duftion  of  silk  from  certain  so-called  "  wild  "  moths,  of  the 
genera  Bombyx,  Attacus,  Sec,  it  has  been  found  that  the 
males,  on  issuing  from  the  cocoon,  do  not  attempt  to  have 
intercourse  with  the  young  females,  their  sisters,  but  fly 
away.  In  their  place  stranger  males  arrive,  and  immediately 
set  about  copulation. 

Another  important  agency  to  prevent  in-breeding  is  that 
young  animals,  as  they  approach  maturity,  become  less  and 
less  gregarious.  Sometimes  they  separate  spontaneously, 
and  in  other  cases  they  are  driven  away  by  their  parents, 
dispersion  being  thus  effedled. 

Many  kinds  of  caterpillars,  even  though  up  to  that  point 
they  may  have  lived  in  large  societies,  all  the  descendants 
of  one  mother,  yet  when  about  to  assume  the  pupa  state 
set  out  on  their  travels,  and  often  stray  to  a  considerable 
distance  from  the  plant  upon  which  they  feed.  In  many 
kinds  of  birds  the  two  sexes  seem  during  the  winter  to  form 
distin(5l  societies,  and  only  seek  each  other  up  in  the  spring. 
In  some  migratory  species  the  males  and  the  females  often 
arrive  in  separate  flocks,  at  an  interval  of  a  few  days — a 
habit  which  must  render  the  pairing  of  brothers  and  sisters 
exceedingly  unlikely. 

These  few  instances,  which  might  be  greatly  extended 
from  fa(5ls  already  on  record,  and  still  more  so  from  a  special 
and  closer  study  of  the  subjeft,  prove  that  there  exists  a 
Marriage-Law  throughout  the  organic  world,  the  objeft  of 
Nature  being  evidently  that  every  female  shall  be  fecundated, 
if  at  all,  by  a  male  of  different  blood.  Consanguinity  is  the 
only  bar  recognised,  and  the  one  objeft  to  be  avoided  is 
degeneration. 

From  the  lower  animals  we  pass  to  man.  Here  it  is 
proved  beyond  doubt  that  consanguineous  marriages  lead  to 
a  deteriorated  offspring.  Among  the  pernicious  results  deaf- 
mutism  is  one  of  the  most  common.  Recent  investigations 
show  that  in  Berlin  this  affection  is  rare  among  adherents 
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of  the  Roman  Catholic  faith^  much  more  common  among 
Protestants,  and  exceediiigly  common  among  Jews,  The 
question  was  naturally  raised  how  the  religious  persuasion 
of  a  married  couple  could  conceivably  aifedt  the  liability  of  | 

their  offspring  to  deaf-mutism  ?    The  answer  was  not  diffi-  ' 

cult  to  find :  the  Catholic  church  does  not  permit  inter-  I 

marriage  between  cousins,  we  believe  even  to  the  third 
degree.  Among  Protestants  the  same  laxity  prevails  in 
Germany  as  there  does  in  England,  whilst  among  the  Jews 
such  marriages  are  not  merely  tolerated,  but  even  encou- 
raged, possibly  for  the  sake  of  keeping  the  property  of  a 
family  together.  The  result  is  the  more  serious  as  through- 
out Europe  the  Jews,  from  the  obedience  which  they  still 
render  to  the  admirable  sanitary  laws  of  Moses,  have  in 
many  respe<5ts]  a  higher  standard  of  health  than  their 
Gentile  neighbours. 

Assuming  it,  then,  as  a  known  fadl  that  consanguineous 
marriages  are  racially  injurious,  we  need  not  wonder  that 
from  a  very  remote  age — probably  from  the  pre-historical 
days — laws  and  customs  prevailed  for  the  prevention  of  such 
unions.  The  bewilderingly  complex  Marriage-Laws  of  many 
savage  tribes  {e.g,,  of  the  Australian  aborigines),  whatever 
else  they  may  effeft  or  purpose,  have  at  least  the  result  of 
compelling  every  man  to  marry  some  woman  not  of  his  own 
kindred.  The  like  must  have  been  the  consequence  of 
marriage  by  capture,  traces  of  which  survive  even  among 
civilised  communities.  In  man,  then,  as  among  his  **  poor 
relations,"  the  objeftion  to  the  intermarriage  of  any  two 
individuals  is  the  prospe(5tive  probable  deterioration  of  the 
race.  In  him  this  became  a  convi<5tion  founded  on  recorded 
experience  and  couched  in  words.  Among  the  lower  animals 
it  was,  where  not  dependent  upon  circumstances  beyond  the 
knowledge  and  control  of  the  individual,  what  is  commonly 
called  an  "  instinft." 

But  in  mankind,  unfortunately,  the  principle  early  became 
adulterated.  The  rational  limits  which  Nature  places  to 
marriage  were  relaxed  in  some  directions  and  narrowed  in 
others.  The  relaxation  has  consisted  in  permitting  the 
intermarriage  of  cousins,  which  is  now  unfortunately  sanc- 
tioned in  all  civilised  communities  except  where  the  Catholic 
religion  is  acknowledged.  This  serious  practical  error  was 
probably  due  either  to  covetousness — the  desire  to  re-unite 
portions  of  an  estate  which  had  been  divided  among  the 
sons  of  a  former  possessor — or  to  a  pseudo-aristocratic  senti- 
ment. Thus  the  ancient  Peruvian  incas  enfeebled  themselves 
by  constant  intermarriage  with  blood  relations,  and  thus,  to 


h. 
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a  minor  degree,  several  of  the  royal  and  many  of  the  noble 
families  of  Europe  have  married  within  a  circle  so  narrow 
that  degradation,  bodily  and  mental,  has  been  the  result. 

While  on  the  one  side  injudicious  and  harmful  relaxations 
of  Nature's  marriage-law  have  thus  crept  in,  there  have  oc- 
curred on  the  other  hand  increased  restri(5lions  equally 
injudicious.  Ecclesiastics  and  lawyers,  not  recognising  the 
object  to  be  kept  in  view,  have  added  to  the  plain  notion  of 
consanguinity  that  of  affinity,  and  even  in  the  Middle  Ages 
that  of  so-called  ''  spiritual  relationship." 

The  Catholic  church,  whilst  wisely  prohibiting  the  inter- 
marriage of  cousins,  unwisely  and  needlessly  forbade  the 
union  of  persons  connected  merely  by  affinity,— ^.^.,  that  of 
a  man  with  the  sister  of  his  deceased  wife.  .  She  even  went 
a  step  further,  and  declared  that  a  man  and  a  woman  who 
had  both  been  sponsors  at  the  baptism  of  the  same  child 
could  not  lawfully  marry.  What  might  be  the  motive  for  so 
strange  a  regulation,  or  what  supposed  evil  it  was  intended 
to  prevent,  we  are  unable  even  to  guess.  But  it  appears 
that  at  one  time  a  man  might  have  no  small  difficulty  in 
meeting  with  a  woman  whom  he  might  legally  marry  unless 
he  could  either  obtain  a  dispensation  or  seek  for  a  wife  in 
some  remote  part  of  the  country.  Hence  much  hardship 
arose,  and  doubts  frequently  arose  as  to  the  legitimacy  of 
the  descendants  of  certain  marriages. 

Still  the  Catholic  church,  if  wrong,  was  at  least  con- 
sistent. She  forbade  marriage  between  relatives  entirely, 
and  if  we  grant  that  persons  connefted  by  affinity  or 
"  gossipry  "  are  relatives,  she  is  in  the  right ;  but  this  is  the 
very  point  which  we  deny. 

We  Englishmen  in  this  particular  have  held  fast  to  our 
national  character  of  inconsistency.  We  have  prudently 
abolished  spiritual  relationship  as  an  impediment  to  mar- 
riage, but  we  have  retained  affinity  even  whilst  making 
serious  inroads  upon  the  fundamental  principle  of  blood- 
relationship. 

Hence  when  the  **  Marriage- Law  Defence  Union  " —  a 
body  formed  to  oppose  the  Deceased  Wife's  Sister's  Marriage 
Bill — say,  in  an  advertisement,  "  The  whole  principle  on 
which  the  Marriage-Law  of  this  land  is  based  is  involved  in 
the  acceptance  or  rejection  of  the  Deceased  Wife's  Sister's 
Bill,"  they  venture  on  a  very  wild  statement.  The  Marriage- 
Law  of  this  land  is  based  on  no  principle.  It  is  a  medley 
of  enaftments  arbitrarily  thrown  together,  and  having  no 
vital  connedtion.  It  tolerates  what  it  should  forbid,  and  it 
forbids  what  it  should  tolerate.    If  we  analyse  the  table  of 
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prohibited  degrees,  as  appended  to  the  Prayer-Book,  we  find 
grades  of  consanguinity  and  affinity  not  shown  separately, 
but  mixed  together  as  though  of  equal  significance.  Nay, 
whilst  ten  degrees  of  consanguinity  only  are  specified  as 
constituting  a  bar  to  marriage,  the  degrees  of  affinity  ex- 
cluded are  twice  ten,  as  if  to  show  that,  in  the  opinion  of 
the  framers  of  this  table,  affinity  constitutes  a  more  important 
impediment  than  consanguinity ! 

The  advertisement  above  .quoted  continues: — "In  all 
countries  where  the  Marriage-Law  has  been  relaxed  in  this 
one  particular,  other  relaxations  have,  after  some  lapse  of 
time,  been  adopted  :  in  some  countries  not  only  may  a  woman 
marry  her  ^deceased]  sister's  husband,  and  a  man  marry  his 
[deceased]  brother's  wife  and  for]  his  wife's  niece,  or,  as  in 
the  State  of  New  York,  his  wife's  daughter,  but  in  others  a 
man  is  freely  permitted  to  marry  his  niece  by  blood." 

The  writers  of  the  lines  just  quoted  evidently  fail  to 
recognise  the  difference,  toto  ccelOf  which  exists  between  con- 
sanguinity and  affinity,  or  they  would  never  speak  of 
marriage  with  a  niece  by  blood  being  a  relaxation  likely  to 
spring  from  sanctioning  marriage  with  a  deceased  wife's 
sister.  If,  like  ourselves,  they  would  protest  against  the 
intermarriage  of  uncle  and  niece,  they  should  remember 
that  this  is  merely  an  extension  of  the  "  relaxation  "  which 
already  exists  in  England, — the  permission  for  the  inter- 
marriage of  cousins.  The  advocates  of  the  Deceased  Wife's 
Sister's  Bill  are  more  or  less  consciously  moving  in  a  direc- 
tion which  will  give  the  English  Marriage-Law  a  definite 
principle.  Not  a  few  of  them,  whilst  seeking  to  expunge  all 
prohibitions  based  upon  mere  affinity,  aim  at  securing  for 
the  law  a  definite  physiological  basis  by  forbidding  the  mar- 
riages of  cousins.  They  aim  not  at  laxity,  but  at  a  rational 
consistent  stridtness. 

Of  this  we  may  be  sure,  that  if  marriage  with  a  deceased 
wife's  sister  be  wrong,  it  can  be  wrong  only  in  virtue  of  evil 
consequences,  just  as  drunkenness  is  wrong  because  it  ruins 
the  health  of  the  drunkard  and  of  his  descendants.  Let, 
then,  the  "  Marriage-Law  Defence  Union  "  bring  forward, 
if  they  can,  fafts,  vital  statistics.  Let  them  show,  if  they 
can,  that  the  issue  of  such  marriages  is  more  liable  to  deaf- 
mutism,  blindness,  idiocy,  insanity,  consumption,  scrofula, 
&c.,  or  that  they  have  a  greater  tendency  to  crime  than  the 
average  of  their  neighbours,  countrymen,  or  contemporaries. 
Let  them  supply  such  evidence  as  this,  and  no  one  would  be 
more  eager  for  the  maintenance  of  the  existing  law  in  this 
respect  than  ourselves.    But  in  this  direAion,  let  it  be  noted. 
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they  have  made  not  the  slightest  effort:  none  of  the  speeches 
made  in  Parliament  or  elsewhere  against  the  Deceased  Wife's 
Sister's  Bill,  none  of  the  advertised  publications  of  the 
Marriage-Law  Defence  Union,"  seek  to  show  that  such 
marriages  have  had,  or  are  even  likely  to  have,  any  effedt^ 
hurtful  to  the  individual  or  to  the  race.  The  list  of  patrons, 
vice-presidents,  and  committee-men  which  they  publish 
contains  the  names  of  many  persons  of  consideration, — 
prelates,  peers,  judges,  members  of  parliament,  military  and 
naval  officers,  but  not  medical  or  physiological  authorities. 
This  seems  to  us  a  token  that  the  Union  ignore  the  only 
kind  of  argument  which  we  can  accept.  The  publications 
or  tradls  which  they  advertise,  and  which  from  their  prices 
are  evidently  intended  for  distribution,  contain  in  like  man- 
ner the  opinions  of  eminent  lawyers,  statesmen,  and  ecclesi- 
astics,— a  class  of  evidence  which  we  must  set  aside  as 
totally  irrelevant.  *'  What  the  Bishop  of  London  says," 
"  what  Scotchmen  say,"  "  what  the  Roman  Catholic  Church 
says,"  &c.,  is  all  beside  the  question,  and  can  merely  serve 
to  divert  public  attention  into  a  wrong  channel.  Those  in- 
deed who,  tacitly  at  least,  sandlion  the  intermarriage  of 
cousins,  demonstrably  injurious,  and  yet  hesitate  about  or 
oppose  the  Deceased  Wife's  Sisters  Bill,  are  indeed  straining 
at  the  gnat  after  swallowing  the  camel. 

A  rational  table  of  '^  prohibited  degrees,"  based  upon  the 
results  of  modern  Science,  might  be  drawn  up  in  very  brief 
compass.  It  would  simply  enadl  that  no  intermarriage 
might  take  place  between  descendants  of  the  same  father, 
mother,  or  both,  between  descendants  of  the  same  grand- 
father, grandmother,  or  both,  and  between  descendants  of 
the  same  great-grandfather,  great-grandmother,  or  of  both. 
This  would  bar  all  unions  between  blood-relations  as  far  as 
second  cousins  inclusive,  whilst  all  cases  of  mere  affinity 
would  be  excluded  from  its  operation. 

Still  this  table  would  not  complete  the  Marriage-Law  of 
the  Future.  It  must,  in  addition,  contain  stipulations 
against  marriages  being  contrafted  not  merely  when  the 
parties  are  below,  but  also  above,  a  certain  age, — a  point 
upon  which  the  laws  of  all  nations  have  hitherto  been  silent, 
but  which,  if  Mr.  Francis  Galton's  art  of  "  eugenics  "  is 
ever  to  become  a  reality,  will  also  have  to  be  taken  into 
consideration  in  mankind  as  it  is  in  the  more  valuable 
domestic  animals. 

Those  in  whom  chronic  disease  or  insanity  is  manifest 
will  likewise  be  recognised  as  unfit  for  marriage. 

VOL.   v.   (third  'series.)  2  Q 
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By  dint  of  such  regulations,  to  which  the  world  will  ulti- 
mately be  driven,  the  race  will  be  ennobled,  and  there  will 
be  no  weaklings  produced  to  be  trodden  down  in  the 
**  struggle  for  existence," 


III.    ON    SANITARY    REFORM. 
By  Rev.  S.  Barber. 

HETHER  the  present  system  of  appointing  Medical 
Officers  to  Public  Boards  is  the  only  practicable 
one,  or  not,  we  need  not  now  discuss,  but  I  will 
merely  remark  that  it  would  not  be  easy  to  conceive  of  a 
worse,  the  evils  that  attach  themselves  to  it  being  unmis- 
takable— "gross  as  a  mountain,  open,  palpable."  Two 
cases  are  in  my  mind  as  I  write  :  one,  that  of  a  medical 
man  who  has,  for  some  extraordinary  crotchet,  systematically 
opposed  the  efforts  of  the  more  intelligent  inhabitants  of  the 
town  to  procure  the  sewering  of  a  place  of  nearly  10,000 
population  (still  unsewered) ;  the  other,  that  of  an  officer  of 
a  Local  Board  who  is  a  notorious  drunkard,  and  shamefully 
ill-treats  his  own  child.  It  may  possibly  be  said  that  such 
cases  are  quite  exceptional,  and  that  every  effort  is  made  to 
ensure  satisfaftory  appointments.  However  this  may  be,  to 
pass  to  another  point,  it  can  hardly  be  disputed  that  the 
seleAing  for  Officer  of  Public  Health  one  who  has  a  personal 
interest  in  the  continuance  of  disease  is  not  a  rational  selec- 
tion. We  may  ask.  How  is  the  income  of  a  medical  man 
to  be  estimated  except  by  reference  to  his  receipts, — in  other 
words,  the  cases  of  sickness  upon  his  books  ?  And  if  any 
diminution  of  the  number  of  such  cases  represents  a  dimi- 
nution of  the  capitalised  value  of  his  medical  goodwill,  such 
decrease  means  so  much  pecuniary  loss  to  the  do<5tor. 

Clearly,  then,  it  is  at  once  irrational  and  adverse  to  the 
interests  of  the  public  to  appoint,  as  Medical  Officer  to  a 
Public  Board,  a  physician  in  praftice  in  the  distrift  presided 
over  by  such  Board ;  for  if  in  his  public  position  he  has 
proved  himself  energetic  and  successful  in  the  improvement 
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of  public  health  and  the  redu(5lion  of  disease,  he  has  ex* 
tradted  by  his  [philanthropy  so  much  money  from  his  own 
pocket.  It  is  evident,  indeed,  that  there  are  to  be  found 
noble  examples  of  integrity  and  self-sacrifice  in  the  medical 
profession ;  but,  on  the  other  hand,  it  is  to  be  feared  that 
these  are  qualities  which  do  not  always  commend  themselves 
to  local  Trustees,  or  enhance  the  claims  of  candidates  for 
their  appointments.  But  whether  this  be  the  case  or  not,  it 
cannot  be  said  to  be  just  to  the  inhabitants  of  a  distridl  that 
their  sanitary  condition  should  be  dependent  on  the  very 
slender  chance  of  these  qualities  operating  pro  bono  publico 
in  any  individual.  We  require  not  only  that  such  positions 
should  be  given  to  men  whose  character  and  attainments  are 
above  suspicion,  but  that  either  some  system  of  better 
checking  from  the  Central  Authority  be  devised,  or  that 
these  positions  be  held  for  shorter  periods,  to  prevent  the 
development  of  that  spirit  of  autocracy  and  local  wire-pulling 
which  become  here,  as  in  other  departments  of  social  organ- 
isation, the  destruction  of  progress  and  philanthropic 
exertion.  The  present  system  seems  to  hang  too  much  on 
a  single  thread.  The  matter  of  public  health  is  of  too  great 
moment  to  be  so  treated  ;  and  those  ratepayers  who  desire 
improvement  deserve  consideration  equally  with  the  mere 
cheese-paring  economists,  whose  fancied  frugality  proves  too 
often  the  greatest  extravagance.  That  economy  is  required 
in  those  who  manage  public  concerns  is  unquestionable  ;  but 
the  true,  intelligent  economy,  which  alone  deserves  the 
name,  is  rather  the  management  of  force  and  the  wise  appli- 
cation of  it,  than  the  redudlion  of  appliances  and  the  mere 
negation  of  expenditure. 

This  is  a  question  for  ratepayers  to  consider.  Let  them 
not  forget  that  what  is  worth  doing  is  worth  doing  well. 
Both  the  people  and  the  press  are  bound  to  do  their  part  in 
arousing  and  encouraging  those  to  whom  management  of 
sanitary  matters  has  been  committed.  The  work  is  one 
which  eminently  demands  united  adlion ;  and  it  is  certain 
that  sluggishness  and  apathy  are  the  blameworthy  causes  of 
untold  disease,  vice,  and  moral  degradation.  Contrasted 
with  the  work  of  these  subtle  yet  potent  fadtors  of  social 
misery,  the  ruin  efifedted  on  the  battle-field  sinks  into  com- 
plete insignificance. 

It  would  be  an  extravagant  allowance  to  take  an  average 
of  5000  men  per  annum  as  the  slaughter  of  Englishmen  in 
battle ;  but,  according  to  Dr.  Maclagan,^  20,000  is  about 

*  See  article  in  Nineteenth  Centuiy,  November,  1879—*'  Is  Tjrphotd  Feve 
Contagious  ? " 

^  Q2 
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the  number  yearly  sacrificed  to  typhoid.  In  spite  of  popular 
ledtures  on  chemistry  few  persons  are  fully  aware  of  the 
effedl  that  free  oxygenation  has  on  the  human  frame.  And 
if  any  true  idea  of  the  necessity  of  pure  air  to  health  could 
be  insensed  into  the  millions  of  our  people,  prodigious  indeed 
would  be  the  reduction  of  the  annual  bills  of  mortality. 


IV.     MEMORANDA    OF   FLOOD    AND    STORM 

IN    THE    YEAR    1883. 

By  A.  H.  SwiNTON. 

HE  outcry  and  grumble  concerning  our  damp  soggy 
winter  and  harvest  prospedts  had   hardly   subsided 
when  some  interested  parties  at  the  sea-side  got  up 
an   excitement   by  the   predidtion   of  a  high  tide.     Many 
doubtless  imagined  men  of  Science  had  made  some  new 
discovery,  and  took  tickets  to  Ramsgate  or  Jersey,  places 
they  would  not  otherwise  have  visited,  in  order  to  verify  the 
important  revelation.     It  is  doubtful,  however,  if  a  greater 
amount   of  learning  than  any  harbour-master  has   at   his 
finger's  ends  was  ever  expended  on  the  matter.     Ages  have 
passed  since  Seneca  noticed  that  the  flux  and  reflux  in  the 
tideless  Mediterranean  is  greatest  at  the  equinoAial ;  and 
only  a  year  or  two  ago  we  were  assured  that  at  the  time  of 
the  Equinox,  and  in  stormy  winter  seasons,  there  is  a  much 
greater  rise  and  fall  in  the  water  of  our  own  Humber  than 
would  otherwise  occur.    It  is  consequently,  then,  not  essen- 
tial to  puzzle  over  a  malevolent  conjundtion  of  the  Moon 
and  Saturn  in  order  to  predidt  a  high  tide  ;  nor  is  it  essential 
to  have  deep  insight  into  lunar  and  solar  semi-diurnals  and 
diurnals,  and  the  excentricity  of  the  orbits  causing  inequali- 
ties as  the  discord  of   harmonic   notes.      Indeed  nothing 
now-a-days  further  than  Whitaker's  Almanack  is  essential 
to  make  a  man  a  prophet  of  the  long-shore  tides.     In  that 
useful  compendium  we  glean  that  the  diredtion  of  strong 
winds,  as  well  as  the  varying  pressure  of  the  atmosphere, 
considerably  affedts  both  the  times  and  the  heights  of  high 
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water.  As  every  sun-burnt  yachtsman  who  has  luffed  and 
gyved  for  the  purse  of  guineas  knows,  in  the  North  Sea  a 
strong  nor'-nor* -wester,  and  a  low  barometer,  raises  the  sur- 
face 2  or  3  feet,  and  causes  the  tide  to  set  all  along  the 
coast  from  the  Pentland  Frith  to  London  half  an  hour  longer 
than  is  usual ;  while  south-easterly  and  south-westerly  winds 
produce  opposite  effedls,  which  are  felt  as  far  down  Channel 
as  Dungeness.  Again,  in  the  Chops  of  the  Channel,  at 
Plymouth,  and  as  far  up  as  Portland,  a  sou'-wester  with  a 
low  barometer  raises  the  surface  of  the  water,  and  north- 
easterly winds  and  a  high  barometer  always  lower  it. 

Now  last  March  it  so  came  about  that  the  new  moon  fell 
on  the  afternoon  of  the  7th  ;  and  this  auspicious  event,  on 
the  same  authority,  would  produce  high  tides  between  the 
9th  and  r4th  of  the  month.  That  these  equinoctial  tides 
would  be  extraordinary  anyone  might  have  assumed  when  a 
storm-warning  arrived  from  New  York,  to  the  effedl  that  "A 
disturbance  likely  to  develop  dangerous  energy  is  crossing 
north  of  latitude  40°,  and  will  arrive  on  the  North  British 
and  Norwegian  coasts  between  the  3rd  and  5th  proximo, 
attended  by  south  veering  to  west  gales  " ;  with  the  supple- 
mentary remark,  ^*  Another  follows  two  days  after,  and  will 
affedl  Norway.  Atlantic  very  stormy."  At  the  time  the 
barometer  was  already  on  the  drop,  and  from  the  .5th  until 
the  I2th  the  mercury  subsided  ;  and  then  the  atrial  whirl- 
pool was  spinning  eastward  of  the  North  Sea,  and  northerly 
winds  blew  strong  on  the  eastern  coasts  of  our  island, 
accompanied  with  driving  snow,  rain,  and  sleet.  Beneath 
the  suction  of  moon,  wind,  and  atmospheric  vacuum,  the 
tide  began  to  mount  like  water  in  a  pump.  From  the 
Pentland  Frith  to  the  Thames  it  rose,  rolling  in  like  a 
Noachian  deluge.  At  the  time  of  high  water  at  London 
Bridge  the  tide  had  risen  more  than  2J  feet  beyond  the 
Trinity  stone  ;  and  it  ran  up,  spectators  say,  with  great  force 
for  another  twenty  minutes,  when  it  stood  3  feet  above 
Trinity  level  and  swamped  the  Surrey  pier.  At  Dover  the 
water  surged  to  within  a  few  inches  of  the  top  of  the  quays, 
and  only  the  chopping  of  the  wind  to  the  north-west  saved 
the  town  an  inundation.  The  tide  in  the  River  Tees  was 
one  of  the  highest  within  recollection,  and  at  Hull  the  salt 
spray  drenched  a  fashionable  congregation  in  St.  Mary's 
Church  and  floated  a  low-lying  district.  The  prodigies  of 
the  remarkable  tide  were  supplemented  in  the  newspapers 
by  an  account  of  a  tidal  wave  in  the  Channel,  one  calm 
night,  that  might  shame  the  bore  of  the  Hooghly  or  Severn  ; 
but  I  am. afraid  the  adventure  that  befell  the  Aquila  steam- 
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packet,  bound  for  Jersey,  on  that  memorable  occasion,  must 
be  consigned  to  the  limbo  of  the  great  sea-serpent  seen  at 
Oban  and  the  phantom  ship  of  the  Lagoons.  Nor  does  it 
seem  probable  that  this  could  have  been  an  earthquake 
wave,  or  that  any  earthquake  occurred  about  the  30th  of 
March. 

There  appears  no  reason  why  the  statistics  of  tide-guages 
should  not  appertain  to  the  department  of  Solar  Physics  as 
much  as  the  statistics  of  river-metres  do ;  but  I  do  not  know 
any  authority  on  the  subject.  Gewitter  and  Ziindende  Blitze, 
however,  distinctly  fall  into  Dr.  Hahn's  prolegomena,  and 
storms  and  terrible  lightnings  we  have  of  late  experienced 
with  a  vengeance.  Indeed  the  transit  from  June  to  July  has 
been  as  wholly  made  over  to  the  suzerainty  of  summer 
lightnings  as  the  identical  Romeo  and  Juliet  period  in  1878 
was.  Immersed  in  the  exhaustive  sultriness  of  an  Italian 
solstice,  our  eyes  have  grown  blear  in  watching  the  fantastic 
shapes  of  the  mountainous  clouds  ever  looming  like  ghouls 
of  destruAion  on  the  horizon,  menacing  us  from  every 
quarter,  and  stretching  out  unawares  their  leaden  wings 
over  the  expanse  of  summer  blue.  Incessantly  a  lurid  light 
with  hideous  glare  has  vexed  the  repose  and  sparkle  of  the 
landscape.  Eledlricians  say  that  there  is  most  free  eledlri- 
city  in  the  air  about  sunrise  and  sundown,  and  least  at  noon ; 
but  we  have  experienced  a  day  discharge  and  a  night  dis- 
charge, and  the  nerves  of  our  ears  are  in  unison  with  the 
patter  of  hail  and  the  roar  of  the  mill-race  down  the  gutter. 
Several  churches  have  been  damaged  by  lightning,  one  being 
St.  Botolph's  at  Cambridge,  and  many  individuals  have 
perished  through  an  imprudence  in  sheltering  beneath  trees ; 
houses  in  certain  streets  have  been  fired,  leaving  us  to  accuse 
the  telegraph-wires,  or  quite  as  likely  bad  ventilation,  judging 
from  the  propensity  Old  Nick  has  for  coming  down  the 
chimney  ;  and  in  one  case  the  rifle  of  a  sentry  on  duty  has 
proved  a  fatal  condudlor  of  the  eleftric  fluid.  Barns  and 
stores  have  been  fired,  and  a  holocaust  of  cattle  destroyed. 
Had  no  worse  calamities  befallen  us  as  a  nation,  the  tale  of 
disaster  would  be  dire  even  divested  of  the  imaginary. 

On  the  afternoon  of  June  21st,  when  the  thermometer 
stood  at  no  great  height,  a  thunderstorm  passed  over 
Guildford.  On  the  24th  a  slight  earthquake  was  experienced 
in  Cornwall — a  more  serious  affair  than  a  slight  trembling 
I  felt  at  Maida  Hill  a  few  years  ago,  as  would  appear. 
During  the  night  of  the  same  day  Cambridgeshire — a  name 
suggestive  of  vaporous  exhalations — became  the  centre  of 
ckdtiical  disturbance  ;  and  the  next  day  the  lightning  passed 
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in  the  wind's  eye,  and  played  freely  along  a  line  drawn 
across  England  from  the  Thames  to  the  Dee.  The  next 
day  Cambridgeshire  was  still  the  centre  of  eledlrical  dis- 
turbance, which  moved  southwards,  the  wind  being  west. 
From  June  28th  until  July  4th  the  thermometer  rose  high 
in  London,  reaching  as  much  as  84  degrees  in  the  shade, 
and  on  Friday,  June  29th,  the  heat  at  Aldershot  was  so  ex- 
cessive that  the  manoeuvres  had  to  be  postponed.  About 
midnight  there  were  thunderstorms  in  the  south-eastern 
counties.  On  Saturday  evening  the  eledlrical  disturbance 
was  pavilioned  near  the  Wash  in  Lincolnshire  and  Norfolk, 
while  the  south-east  was  bathed  in  a  prolonged  and  peaceful 
twilight.  On  Sunday,  July  ist,  the  thunderstorms  danced 
away  to  the  east  of  Scotland  and  the  vicinity  of  the  Forth. 
On  Monday  evening  the  eledlrical  disturbance  had  shifted 
to  Jersey,  and  some  wished  it  fairly  on  the  road  to  Spain. 
But  as  I  looked  from  my  window,  towards  midnight,  there 
it  was  back  like  a  Will-o'-the-wisp,  bilious,  growling,  and 
flashing.  The  wind  was  reported  to  have  been  from  the 
south-west  at  the  time,  but  the  eledlrical  discharge  ran  right 
up  the  centre  of  England  from  Hampshire  to  Yorkshire. 
The  next  day  the  disturbance  centred  in  Yorkshire  and 
spread  to  France,  and  about  this  time  to  Switzerland, 
destroying  man  and  cattle  in  the  pastures.  Then  the  tem- 
perature at  York  reached  70  degrees.  About  midnight  it  is 
related  that  there  was  a  thunderstorm  at  Chatham,  where  a 
policeman  was  killed ;  but  on  Wednesday  afternoon  the 
chief  disturbance  was  on  the  north-west  coast  at  Ardrossan, 
whence  it  ran  south  to  Chester. 

In  a  late  communication  I  drew  attention  to  the  waves  of 
heat  and  cold  that  make  up  what  is  termed  climate,  and  I 
believe  it  may  be  shown  by  statistics  that  a  great  heat-wave 
has  just  passed  over  our  heads,  travelling  from  west  to  east, 
of  which  heat-wave  the  earthquake  was  the  herald.  The 
lightnings  and  thunders  in  this  sense  might  be  compared  to 
the  discharge  of  a  thermo-eleAric  machine,  the  flashes 
moving  to  the  point  where  the  air  temperature  stood  highest, 
as  appears  in  many  cases.  The  path  of  the  discharges  that 
branded  our  island  with  the  sign  of  the  cross,  from  east  to 
west  and  south  to  north,  further  substantiates  this  view ; 
and  it  may  be  observed  that  the  whole  disturbed  area  is 
pretty  well  included  by  the  July  isotherm  of  59  degrees,  in 
which  we  may  consider  London,  Cambridge,  York,  &c.,  as 
so  many  warm  centres,  the  carbons  of  the  recent  discharges. 

It  appears  to  be  pretty  generally  admitted  that  Aurorae 
Boreales  and  magnetic  storms  arise  from  the  sun-spots  when 
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they  are  of  unusual  magnitude  and  centred  upon  our  globe ; 
but  can  sun-spots  originate  a  heat-wave  with  thunder- 
storms ?  To  comprehend  this  question,  while  the  recent 
eledlrical  commotions  were  in  progress,  I  one  evening  turned 
a  field  telescope  upon  the  sun  when  on  the  point  of  setting, 
and  there  plain  enough  were  the  spots  near  the  centre  of  the 
disk, — one  large  and  triangular,  with  a  distindlly  distinguish- 
able umbra:  someone,  I  understand,  has  calculated  that 
they  have  been  occupying  50,000  square  miles  of  the  sun's 
surface.  If,  therefore,  spedtroscopists  do  not  allow  the 
nucleus  of  the  sun  to  be  black  hot,  peradventure  it  has  been 
refledling  the  heat  of  its  photosphere  like  a  cannon-ball 
through  its  rags  and  tatters. 

The  rose,  it  is  said,  was  disclosed  from  the  brain  of  the 
thunder  god,  so  flood  and  storm  may  leave  a  trace  of  the 
beautiful  behind*  Since  I  first  saw  the  banks  of  the  Wey 
the  golden  day-star  has  run  from  a  period  of  few  spots  to  a 
period  of  many  spots,  and  Nature  has  run  through  a  cycle 
of  change.  In  1875  grasshoppers  sang  merrily  over  the 
grassy  slopes  in  the  autumn  ;  lately  it  would  be  hard  to  find 
them  nearer  than  Box  Hill,  where,  last  year  and  this,  they 
have  been  in  some  plenty.  The  painted  lady  butterfly  was 
common  here  for  a  series  of  years  ;  the  last  two  years  there 
have  been  none  to  be  seen,  and  now  this  spring  a  few  have 
come  back.  The  clouded  yellow  butterfly,  of  which  only 
one  example  came  under  my  notice  in  1875  and  1881,  was 
great  game  for  schoolboys  in  1877  >  ^"^  ^^  ^^^^  ^^^  whole 
country  was  a-flame  with  common  yellow  underwing  moths. 
The  last  two  years  the  silver  writing  of  slug  and  snail  has 
covered  leaf  and  garden-seat.  I  remember  a  similar  visita- 
tion in  the  Highlands  during  the  wet  in  the  early  portion  of 
the  summer  of  1868.  This  year  the  bookworm  has  taken 
the  place  of  cricket  and  cockroach,  and  multiplied  in  the 
chinks  of  our  kitchen  hearth, — an  evil  prognostication  for 
literature, — and  I  have  noticed  the  cow  parsnip  in  the  hedge- 
row in  luxuriant,  and  I  think  unusual,  blossom. 
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V.     ON    TECHNICAL    EDUCATION. 
By  Robert  Galloway,  M.RJ.A. 

(Continued  from  page  551.) 

N  this  article  we  shall  place  before  our  readers  the 
number  of  Science  Schools,  the  number  of  pupils  at- 
tending these  schools,  their  successes,  and  the  cost  to 
the  country  of  the  science  instruction  carried  out  under  the 
Department  of  Science  and  Art  in  these  Institutions.  I 
think  the  fa<5ts  that  will  presently  be  stated  on  these  branches 
of  the  subjedt,  taken  in  conjunction  with  those  stated  in  pre- 
vious articles,  will  be  sufficient  to  convince  all  independent 
thinkers  on  the  subjedt  of  Scientific  and  Technical  educa- 
tion that  the  system  is  most  inefficient  and  costly.  A  scheme 
less  costly  and  more  efficient  will  be  proposed  in  the  next 
article,  prefaced  by  showing  what  could  be  accomplished 
even  in  evening  Science  Schools,  by  stating  what  has  adlually 
been  accomplished  in  evening  Science  Classes. 

In  the  last  article  it  was  pointed  out  that  the  Department 
held  Science  Examinations  in  two  different  classes  of  edu- 
cational institutions,  viz.y  Training  Colleges  and  the  so-called 
Science  Schools.  The  number  of  Training  Colleges  in 
England,  Wales,  and  Scotland,  in  which  the  Department 
held  Science  Examinations  in  December,  1881,  amounted  to 
37,  distributed  as  follows  : — 

England  and  Wales. 

For  Masters  only        17 

For  Mistresses  only 15 

For  both  Masters  and  Mistresses    i 

Scotland. 
For  both  Masters  and  Mistresses 


•  •  •     •  •  • 
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It  is  not  recorded  in  their  Report,  as  far  as  I  can  make 
out.  the  number  of  individuals  under  instruction  in  these 

■ 

colleges ;  all  that  is  given  in  the  Report  are  the  number  of 
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classes  examined  (which  amounted  in  December,  1881,  to 
105)  and  the  number  of  successful  individuals  (these  num- 
bered 1521) ;  with  a  larger  number  of  classes  than  in  the 
previous  year  a  fewer  number  were  successful,  and  in  all 
the  subje(5ts  examined  upon  the  successes  were  the  most 
numerous  in  the  lowest  stage,  and  in  the  second  (the  lowest) 
class  in  that  stage ;  in  Elementary  Botany,  for  example, 
30  passed  in  the  first  class,  297  in  the  second  class,  and  170 
failed  ;  and  the  opinions  of  the  Department's  own  Examiners 
on  the  Science  teaching  given  in  these  Colleges  were  quoted 
in  the  last  article  (p.  542). 

For  this  worse  than  doubtful  Science  teaching  there  was 
paid  to  the  teachers  in  the  English  and  Welsh  Colleges 
^^3308  3s.  4^.,  and  to  those  in  the  Scotch  Colleges  ^^403  3s.  4^., 
making  a  total  of  ;f37ii  6s.  8i. 

Before  proceeding  with  the  investigation  into  the  so-called 
Science  Schools,  we  will  give  a  quotation  from  the  twenty- 
ninth  Report  respefting  them,  which  will  show  the  ricketty 
foundation  on  which,  according  to  the  opinion  of  the  Depart- 
ment itself,  very  nearly  two-thirds  of  these  schools  are 
based,  although  a  most  expensive  administrative  machinery 
for  governing  and  diredling  these  ephemeral  institutions  has 
been  permanently  established  on  a  very  'substantial  money 
basis.  It  is  stated  in  the  Report  **  that  the  term  *  Science 
School '  is  employed  in  this  Report  in  a  somewhat  wide 
sense,  each  separate  institution  in  which  one  branch  of 
Science,  or  more  than  one,  is  taught,  in  connedlion  with  the 
Department  of  Science  and  Art,  being  counted  as  a  School." 
Examinations  were  conduced  in  the  sessional  year  1880-81 
in  1360  of  these  Science  Schools;  of  these  1000  were  in 
England  and  Wales,  151  in  Scotland,  and  209  in  Ireland ; 
and,  according  to  the  Report,  out  of  this  number  there  are 
about  260  of  these  of  a  more  or  less  ephemeral  charafter," 
and  there  are  about  580  of  them  **  which  depend  more  on  the 
teacher  or  the  teachers,  through  whose  energy  they  came  into 
operation,  than  on  any  very  permanent  local  organisation. 
They  are  superintended  by  Committees,  but  they  are  gene- 
rally held  in  rooms  hired  for  the  purpose,  and  though  they 
have  been  in  operation  for  some  years,  and  it  is  probable  that 
they  will  be  continued,  the  death  or  removal  of  the  teacher 
mighty  and  in  many  cases  would,  lead  to  their  being  closed.** 

The  number  of  individuals  under  instruction  amounted  to 
61,177  :  whether  in  this  number  are  included  those  under 
instrudlion  in  the  Training  Colleges  does  not  appear  to  be 
stated  in  the  Report.    Before  stating  the  number  who  came 
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up  for  examination,  it  is  desirable  to  impress  again  upon  the 
reader  that  the  teacher  is  only  paid  for  instrudting  those  who 
pass ;  he  is  not  paid  by  the  State  anything  whatever  for 
those  who  do  not  come  up  for  examination,  or  for  those  who 
do  not  pass,  and  therefore  I  think  everyone  will  agree  with 
me  that  the  Department  has  no  right — as  we  shall  see  fur- 
ther on  they  do — to  take  credit  for  those  they  do  not  pay  the 
teacher  for  instructing  ;  they  do  this  apparently  for  the  sake 
of  making  the  expenditure  appear  less  than  it  really  is,  by 
counting  those  they  do  not  pay  the  teacher  for  instructing 
as  well  as  those  they  do  pay  for. 

The  number  who  came  up  for  examination  amounted  to 
38,837;  in  addition  5804  self-taught  students,  and  pupils 
in  classes  not  entitled  to  claim  payment  on  results^  presented 
themselves  for  examination  :  out  of  the  total  44,641  indivi- 
duals who  presented  themselves,  30,518  passed.  The  Report 
gives  no  information,  as  far  as  I  can  discover,  as  to  how  many 
of  the  5804  passed  on  whom  payment  on  results  could  not 
be  claimed. 

We  have  arrived,  then,  at  the  number  of  individuals  under 
instruftion,  the  number  who  came  up  for  examination,  and 
the  number  who  passed  ;  and  now  what  we  would  desire  to 
know  is  how  they  passed^  but  on  this  essential  point  for  testing 
the  efi&ciency  and  benefits  of  the  instru(5lion  the  Report  fails 
in  giving  the  necessary  information  ;  it  is  vague  and  myste- 
rious on  this  most  important  point.  We  are  told,  in  the 
table  on  page  55  of  the  Report,  that  "  the  number  who 
came  up  in  the  Elementary  Stage  alone  amounted  to  57,614, 
and  yet  we  had  been  previously  informed  that  only  44,641 
presented  themselves  in  all  the  different  stages.  We  have 
to  go  back  to  page  53  of  the  Report  to  find  out  what  the 
Department  means  by  the  number  who  came  up ;  it  means 
**  the  total  number  of -papers  worked."  It  was  new  to  me  to 
learn,  as  I  think  it  will  be  to  allmy  readers,  that  a  paper  can 
can  come  up  for  examination,  and  can  pass  or  fail.  As 
there  are  twenty-four  subjects  examined  upon,  and  as  a 
student  may,  and  very  frequently  does,  go  in  for  more  than 
one  subject,  the  number  of  papers  worked  gives  no  informa- 
tion as  to  the  number  of  students  who  came  up  in  the  dif- 
ferent stages,  and  their  successes ;  however,  I  can  only  give 
it  as  I  find  it  in  the  Report :  the  reader  has  consequently  to 
remember  that  the  expression  **  the  number  who  came  up  " 
in  the  different  stages  means  the  number  of  papers  worked, 
and  not  the  number  of  individual  students ; — 
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Number  who  came  up  in  the  Elementary  Stage  57,614 

,y        of  First-class  Successes 10,976 

„        of  Second-class  Successes      27,799 

,,        of  Failures 18,839 

Number  who  came  up  in  the  Advanced  Stage  13,344 
„        of  First-class  Successes 2,200 


y» 


ff 


of  Second-class  Successes 
of  Failures 


Number  who  came  up  in  Honours  ... 
„        of  First-class  Successes  ... 
„        of  Second-class  Successes 
„        of  Failures 


7»i37 
4,007 

i»342 

91 

395 
856 


This  table  reveals  to  some  extent  the  state  of  Science 
teaching  in  the  United  Kingdom,  under  the  Department  of 
Science  and  Art,  in  the  sessional  year  1880-81,  and  it  pre- 
sents no  flattering  pidlure  of  the  value  of  the  teaching  given 
in  these  Science  Schools ;  and  this  is  due  mainly,  if  not 
entirely,  to  the  system  of  teaching  that  has  to  be  pursued, 
and  the  miserable  pittance,  as  will  be  shown  presently,  many 
of  the  teachers  receive  for  their  labours.  Sixty-three  per 
cent  only  came  up  for  examination,  and  dedudling  4000  from 
the  30,518  as  representing  the  number  who  passed  out  of 
the  5804  self-taught  students,  &c.,  only  43*34  per  cent 
passed,  and  the  majority  passed  in  the  elementary  stage, 
and  chiefly  in  the  second  or  lowest  class.  Only  91 
successful  papers  were  worked  in  the  first  class  in  the 
Honours ;  and  if  we  take  the  successful  students  in  this 
class  as  working  on  an  average  two  papers  each,  we  find 
that  out  of  the  whole  number  of  students  only  45  passed  in 
the  first  class  in  the  highest  stage,  and  probably  these  suc- 
cessful ones  chiefly  belonged  to  the  class  of  self-taught 
students,  &c.,  on  whom  no  payment  was  made.  It  may  be 
replied  that  only  a  very  small  number  of  the  students  at 
the  different  Colleges  at  Cambridge,  Oxford,  Dublin,  &c., 
succeed  in  passing  the  examinations  for  the  highest  prizes, 
but  there  is  no  parallel  between  the  two  cases ;  the  students 
at  the  Colleges  ascertain,  by  reason  of  their  intermixing 
together,  who  are  most  likely  to  be  successful  in  these 
examinations  ;  this  knowledge  operates,  therefore,  in  limiting 
the  number  who  compete ;  but  there  is  no  intermixture  of 
the  students  in  the  1360  Science  Schools :  furthermore,  these 
schools  are  scattered  over  the  United  Kingdom,  while  the 
colleges  are  restri(^ed  to  a  small  area  of  the  country. 


I 
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Before  passing  to  the  question  of  payment,  we  will  give 
the  number  who  come  up  for  examinatiort  in  Chemistry  ;  as 
in  the  individual  subjects  the  number  must,  I  think,  repre- 
sent those  who  came  up,  passed,  or  failed,  as  well  as  the 
number  of  papers  worked.  The  number  who  came  up  in 
Inorganic  Chemistry  (Theoretical)  amounted  to  5299  for  the 
Elementary  Stage  and  938  for  the  Advanced  Stage ;  or  for 
every  100  who  presented  themselves  for  examination  in  the 
Elementary  Stage,  177  presented  themselves  in  the  Advanced 
Stage.  No  entry  appears  in  the  Report  for  the  Honours 
Stage  ;  indeed  the  Honours  Examination  for  all  the  twenty- 
four  subjedls  examined  upon  appears,  as  far  as  the  Science 
Schools  are  concerned,  to  be  more  for  ornament  than  for 
use.  The  following  are  the  numbers  who  passed  and  failed 
in  the  different  branches  of  Chemistry  (Theoretical  and 
Pra(5tical)  : — 


Elementary  Stage,  Inorganic  Chemistry  (Theoretical). 

Percentage 
Numbers. 

Number  of  First-class  Successes...     1226  23*13 

fy        of  Second-class  Successes    2604  49*^4 

„        of  Failures       1469  2772 

Advanced  Stage. 

Number  of  First-class  Successes...       115  i2'26 

of  Second-class  Successes      523  5575 

of  Failures       300  31*98 


99 


Inorganic  Chemistry  (Practical),  Elementary  Stage. 


Percentage 
Numbers. 

Number  of  First-class  Successes...       682  39*95 

„        of  Second-class  Successes      774  45*34 

„        of  Failures      251  14*70 

Advanced  Stage. 

Number  of  First-class  Successes...       208  29*17 

„        of  Second-class  Successes      263  36*88 

„         of  Failures      242  33*94 
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Organic  Chemistry  (Theoretical),  Elementary  Stage. 

Percentage 

Numbers, 


Number  of  First-class  Successes...         55  3i'42 

„        of  Second-class  Successes        71  40'57 

if 


of  Failures      49  28*00 


Advanced  Stage. 

Number  of  First-class  Successes...  22  29*33 

of  Second-class  Successes  37  49*33 

of  Failures       16  21*33 
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Organic  Chemistry  {Practical),  Elementary  Stage. 


Percentage 
Nnmbers. 

Number  of  First-class  Successes...        22  26*50 

„         of  Second-class  Successes        38  4578 

„         of  Failures      23  27*71 

Advanced  Stage. 

Number  of  First-class  Successes...        54  54'oo 

of  Second-class  Successes        29  29*00 

of  Failures       17  17*00 


99 


In  perusing  these  figures  we  notice  that  whilst  5299  went 
in  for  examination  in  the  Elementary  and  938  in  the  Ad- 
vanced Stage  in  Inorganic  Chemistry,  only  175  went  in  for 
examination  in  the  Elementary  and  75  in  the  Advanced 
Stage  in  Organic  Chemistry  :  this  appears  but  a  small  return 
from  the  1360  schools,  or  the  61,177  pupils  in  these  schools, 
supplemented  as  this  number  was  by  5804  pupils  from  ex- 
traneous sources. 

We  are  deprived  of  the  means  of  forming  any  opinion  on 
the  praftical  examinations  in  the  Advanced  Stage,  both  in 
Inorganic  and  Organic  Chemistry,  for,  unlike  the  examina- 
tions given  in  every  other  subjeft,  even  in  every  other  exa- 
mination in  Chemistry,  including  the  Elementary  Praftical 
in  both  divisions  of  the  Science,  the  examination  given  is 
not  stated ;  all  that  the  public  are  informed  about  these 
examinations  is,  that  a  certain  number  of  substances  may 
or  may  not  be  present  in  the  mixtures  given  for  analysis ; 
we  are  not  informed  how  many  and  what  substances  were 
present.  No  good  and  sufficient  reason  can  be  assigned  for 
withholding  this  information  from  the  public;  for  if  the 
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substances  given  were  stated  it  would  not  assist  the  teacher 
in  cramming  up  his  pupils  for  these  analytical  examinations 
in  the  future, — ^yet  this  information  is  withheld,  whilst  the 
questions  given  in  the  theoretical  examinations  are  printed, 
which  information  materially  assists  the  teacher  in  cram- 
ming up  his  pupils  for  these  examinations  hereafter,  espe- 
cially as  there  is  always  the  same  set  of  examiners. 

I  believe,  from  the  experience  I  have  had  in  this  class  of 
examinations,  that  if  75  per  cent  of  the  substances  that  it  is 
stated  may  be  contained  in  the  mixtures  were  present,  and 
the  students  had  to  examine  for  all  the  substances  named, 
not  many  of  them  would  be  able  to  complete  the  ana- 
lytical examination  with  tolerable  accuracy  in  the  time 
allowed^  viz.,  four  hours  ;  and  their  difficulties  would  be  fur- 
ther increased  if  they  were  unfamiliar  with  the  laboratory 
they  were  examined  in,  as  must  frequently  be  the  case,  and 
especially  as  no  competent  person  may  be  present  to  direft 
them. 

What  are  termed  the  elementary  praAical  examinations 
in  Chemistry  I  regard  as  no  more  practical  than  what  are 
termed  the  theoretical  examinations,  as  they  are  merely 
written  examinations  like  the  latter  ;  indeed  the  Department 
does  not  appear  to  attach  much  importance  to  them,  as  they 
give  the  teacher  105.  less  for  a  first  class  in  these  elementary 
examinations  than  for  a  first  class  in  the  elementary  theo- 
retical division,  although,  according  to  the  Deparment's 
rules,  each  lesson  in  the  practical  course  must  last  at  least 
an  hour  and  a  half,  -whilst  in  the  elementary  theoretical  it 
need  only  last  one  hour. 

We  have  now  arrived  at  that  stage  of  the  investigation 
when  we  must  examine  into  the  cost  of  these  Science 
Schoolsw  In  the  financial  year  1880-81  the  payment  on 
results  to  the  teachers  in  the  1000  schools  in  England  and 
Wales  amounted  to  ^^32,723  4s.  ^d, ;  the  teachers  in  the 
151  schools  in  Scotland  were  paid  £5803  7s.  5^.,  and  those 
in  the  209  schools  in  Ireland  ^^4992  lis. ;  making  a  total 
of  £43,519  2s.  gd. :  there  was  therefore  paid  to  the  Science 
teachers  in  the  Training  Colleges  and  Schools  in  that  year 

£47i230  95.  5^- 

The  £43,519  2S.  gd.  had  to  be  distributed  amongst  1762 

teachers :  the  average  payment  per  teacher  was  therefore 

£24  13s.  iii., — not  a  large  sum  when  we  consider  what 

the  country  expedts  them  to  accomplish  ;  but  in  probing  a 

little  deeper  into  these  statistics  we  arrive  at  results  which 

will  astonish  most  people.  It  will  be  found,  on  examination, 

that  in  more  than  one-third — viz.^  369 — of  the  schools  in 
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England  and  Wales  the  payments  of  the  teachers  varied 
from  £i  to  jf  lo,  and  in  21  of  the  schools  the  former  sum 
only  was  obtained ;  in  66  out  of  the  209  schools  in  Ireland 
the  tiachers*  payment  varied  from  £1  to  jfio;  and  in 
46  out  of  the  151  schools  in  Scotland  the  teachers'  pay- 
ment varied  from  £z  to  £10.  ^It  will  be  observed  that  the 
payment  to  the  Science  teachers  in  Scotland  never  descended 
to  the  munificent  sum  of  £1.  When  the  payment  exceeded 
^i,  but  did  not  exceed  ^f  10,  the  miserable  pittance  had  to  be 
shared  not  unfrequently  by  two  or  more  teachers  ;  I  noticed 
in  one  case  that /owr  teachers  had  to  share  £y  between  them. 
Let  us  notice  next  the  time  a  teacher  must  give,  even  to  have 
a  chance  of  obtaining  a  result  payment  of  £1 ;  he  must,  even 
to  have  a  chance  of  gaining  that  small  sum»  give — at  least 
so  states  the  **  Science  Diredtory  " — 28  lessons,  and  each 
lesson  must  last  at  least  one  hour  for  the  theoretical  courses 
and  one  hour  and  a  half  for  the  practical  courses.  ''  It  is 
not  meant " — so  states  the  **  Diredtory  " — "  in  any  way  to 
suggest  tluit  that  amount  of  instruction  is  sufficient,  or  to 
guarantee  the  teacher's  receiving  payment  if  that  amount 
of  instruftion  alone  be  given  " — a  pretty  plain  hint  that 
more  than  28  lessons  are  necessary  for  even  a  chance  of 
success,  although  it  would  appear  that  it  was  not  considered, 
by  the  very  well  paid  permanent  officials,  politic  to  state  in 
exa(5t  words  the  time  they  thought  necessary  to  be  given,  as 
it  might  have  the  efifedl  of  deterring  many  from  becoming 
teachers  under  the  system  ;  and  it  might  also  have  the  eifeft 
of  drawing  greater  public  attention  to  the  vast  difference 
between  iht  precarious  sums  the  teachers  earn  and  the  secure 
permanent  salaries  the  officials,  who  exist  upon  their  labours, 
are  paid. 

In  addition  to  the  time  that  must  be  devoted  to  the 
teaching  of  the  subjeft,  the  teacher  of  an  Experimental 
Science  will — if  he  illustrates  at  all,  as  he  ought  to  do,  his 
teaching  by  experiments — have  to  expend  a  not  inconsider- 
able portion  in  their  preparation :  this  will  on  an  average 
amount  to  more  than  double  the  time  he  has  to  give  to  the 
adlual  teaching  of  the  subjedt,  and  yet,  after  all  the  labour 
and  time  he  may  have  bestowed,  he  is  not  sure  under  this 
system  of  any  payment,  however  small,  being  awarded  him  ; 
but  even  if  he  does  happen  to  have  awarded  him  the  muni* 
ficent  sum  of  £1,  we  have  learned  from  the  letter  of  a 
Science  teacher  (p.  95)  that  he  may  not  touch  payment  until 
thirteen  months  after  he  commenced  his  course  of  in- 
struAion. 

Before  proceeding  further  with  fthe  payment  part  of  the 


2883*]  0^  Technical  Education.  6oi 

question,  let  me  ask  our  Statesmen  who  are  responsible  for 
the  Education  estimates  our  Senators  who  vote  the 
money,  and  the  tax-payers  who  pay  it,  what  benefits  they 
expedl  the  nation  will  derive  from  this  Science  teaching  ? 
If  they  take  as  their  authorities  on  the  subje(5t  those  who 
are  pecuniarily  interested  in  maintaining  the  present  system 
unalteredi  a  long  list  of  benefits  to  be  derived  will  be  set 
forth ;  but  in  passing  allow  me  to  remark  it  is  still  expecta'. 
tian,  not  realisation ;  the  Organising  Science  Master,  for 
instance,  narrates  a  long  list  in  his  autumnal  peregrinations 
through  the  country :  he  has  been  for  the  last  year  or  two 
expatiating  largely  on  the  benefits  our  greatest  industry, 
Agriculture,  will  derive  from  the  Science  teachers'  instruc- 
tions in  the  Agricultural  Distridls.  The  Lords  of  the  Privy 
Council  have  been  recently  promising  requisionists  that 
Hygiene  shall  be  added  to  the  subjects  taught :  the  Lords 
may  promise,  but  where  are  the  performers  ?  Is  the  costly 
Department  of  Science  and  Art,  unaltered  and  unimproved, 
to  be  continued  the  agent  in  the  future  for  improving  and 
extending  the  teaching  in  Pure  and  Applied  Science,  and  to 
be  depended  upon  for  making  the  scientific  education  in 
England  equal  to  that  of  Germany,  and  other  countries 
more  advanced  than  our  own,  in  that  branch  of  instrudlion 
at  the  present  time  ?  The  Department  cannot  claim  to  have 
accomplished  this  in  the  past  or  the  present,  for  they  are 
still  sending  out  Commissions — in  addition  to  other  inde- 
pendent, or  nominally  independent.  Commissions — to  conti- 
nental countries  to  learn  how  it  is  to  be  accomplished. 

Numerous  letters  are  at  present  appearing  in  one  of  the 
London  newspapers  on  the  question  "  What  are  we  to  do 
with  our  Boys  ?  The  question  came  to  be  discussed  by 
reason  of  an  advertisement  appearing  for  a  clerk  at  a  salary 
of  £30  a  year.  This  salary  is  thought  by  the  writers  of  the 
letters  as  far  too  small,  even  for  a  commencement ;  but,  small 
as  it  is,  it  is  equal  to  the  earnings  of  many  of  the  Science 
teachers,  and  it  is  superior  to  the  average  payment  per 
teacher,  and  the  situation  is  preferable  to  that  of  the  Science 
teacher  in  most  other  respefts — the  salary  is  secure ;  the 
clerk  knows  the  exadl  day  he  will  be  paid  ;  he  will  not  have 
to  wait  nearly  a  year  before  he  has  a  chance  of  receiving  his 
small  stipend ;  he  has  not  to  spend  any  of  his  leisure  hours 
in  preparing  himself  by  study  for  his  daily  work ;  he  has  not 
to  expend  any  of  his  small  salary  in  purchasing  books  to  fit 
him  for  and  keep  him  abreast  of  his  daily  labour;  he  has 
not  to  work  from  10  a.m.  till  10  p.m.  to  earn  his  salary : 

VOL.  V.  (third  series).  2  R 


6o^  0^  Technical  Education.  [OAober, 

and  he  has  opportunities  for  promotion :  we  have  already 
learned  how  it  fares  with  the  Science  teacher  in  these 
respefts. 

It  is  necessary,  in  order  properly  to  estimate  whether  this 
Science  teaching  will  have  any  effeft  in  improving  the  indus- 
tries of  the  countiy  if  the  present  system  remains  unaltered, 
to  realise  more  thoroughly  than  we  have  yet  done  the 
teacher's  position  as  regards  the  payment  the  State  may 
award  him.  Each  course  of  instruction  must  consist  at  least 
of  twenty-eight  lessons,  and  each  lesson  must  last  at  least 
one  hour,  and  for  praftical  subjedts  an  hour  and  a  half;  and 
even  for  non-experimental  subjefts  a  teacher  cannot  properly 
teach  them  without  some  preparation  for  each  lesson, — say 
one  hour  is  or  ought  to  be  devoted  to  preparing  matter  for 
the  lesson;  if  an  experimental  science  two.  hours  more  for 
preparing  the  experimental  illustrations  :  in  the  latter  case, 
therefore,  four  hours  are  or  ought  to  be  expended  on  each 
lesson.  Now  if  the  teacher  is  awarded  any  sum  at  all,  it 
may,  we  have  seen,  be  the  munificent  sum  of  £i  for  his 
labour :  this  would  be  at  the  rate  of  less  than  twopence 
farthing  per  hour.  If  he  was  so  fortunate  as  to  be 
awarded  ten  times  that — viz.,  ^lo — it  would  amount  to 
IS.  gji.  per  hour. 

The  teacher  cannot  of  course  live  on  these  small  sums, 
and  therefore,  if  Science  teaching  is  his  sole  occupation,  he 
must,  in  order  to  make  a  living,  teach  one  or  two  subjedts 
in  half-a-dozen  or  more  schools,  or  he  must  teach  half-a- 
dozen  or  more  Science  subjefts,  knowing  little  or  nothing 
about  the  majority  of  them  (see  pages  96  and  97),  in  one  or 
two  schools,  and  he  must  cram  his  pupils  for  the  stage  and 
class  which  oifer  him  the  largest  chance  of  success,  and  this 
we  learn  from  the  numbers  quoted  in  the  Science  Report  is 
the  lowest  stage  and  the  lowest  class  in  that  stage.  And  as 
long  as  this  state  of  things  continues  what  the  Deparment's 
Examiners  complain  of — viz,,  the  conventional  descriptions 
of  pieces  of  apparatus  which  have  never  been  seen,  still  less 
used  ;  book-drill,  in  place  of  intelligent  oral  teaching ;  load- 
ing the  memory  with  statements,  with  the  sole  objeft  of 
reproducing  them  on  paper  at  the  Examinations,  without  at 
all  understanding,  or  even  attempting  to  understand,  the 
Science  to  which  these  statements  belong — must  continue 
to  be  the  mode  of  teaching  under  the  system,  because  expe- 
rience has  taught  the  teachers  that  it  is  the  one  best  adapted 
for  passing  the  largest  numbers,  and,  in  addition,  it  is  the 
only  one  they  could  possibly  adopt  when  they  have  to  be  so 
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continuously  employed  in  teaching,  and  unfortunately  it  is  a 
system  that  places  the  incompetent  and  the  competent  edu- 
cator on  the  same  level. 

Such  teaching  can  never  benefit  the  industrial  world ;  it 
is  more  likely  to  have  the  contrary  effeft,  for  a  little  know- 
ledge of  the  InduAive  Sciences  is  a  dangerous  thing,  if  the 
possessor  of  the  ill-acquired  and  unsound  information  of  any 
one  of  them  attempts  to  apply  his  so-called  scientific  know- 
ledge to  the  improvement  of  any  industry.  I  have  given 
examples  of  this  in  my  work  *'  Education,  Scientific  and 
Technical ;  or  how  the  Induftive  Sciences  are  Taught  and 
how  they  ought  to  be  Taught,"  and  I  could,  out  of  my  own 
experience,  add  many  more. 

I  must  press  yet  another  question  on  those  of  our  Senators, 
whether  they  be  landlords  or  manufafturers,  who  have  to 
employ  high-class  labour,  whether  that  labour  be  brainwork 
or  handwork,  if  they  can  obtain  it  on  the  following  terms  : 
the  payment  to  be  so  far  uncertain  that  the  labourer  is  to 
have  no  say  as  to  what  is  awarded  him ;  but  even  after 
some  payment  has  been  awarded  him  by  one  set  of  his 
employers*  employees,  another  set  of  his  employees  can 
reduce  the  payment  awarded  by  the  former  set,  or  even  not 
allow  any  payment  at  all ;  yet  these  are  the  conditions  the 
well-paid  permanent  officials  at  South  Kensington  impose 
on  the  Science  teachers,  and  our  Senators  sanAion  it  by 
voting  the  public  money  on  these  conditions,  and  yet  they 
know  by  experience  they  are  not  able  to  obtain  for  them- 
selves high-class  labour  on  any  such  terms. 

It  may  be  replied  that  1762  teachers  have  engaged  on 
these  terms  ;  theanswer  I  make  to  that  statement  is  this — 
that  if  these  teachers,  or  any  considerable  number  of  them, 
are  able  on  these  terms  so  to  teach  their  pupils,  they  be- 
come by  reason  of  that  instruction  the  improvers  of  the 
industries  of  the  country,  the  sooner  our  Members  of  Par- 
liament urge  the  Government  to  pay  all  the  permanent 
officials,  from  the  highest  to  the  lowest,  at  South  Kensing- 
ton, in  the  same  way  the  better,  for  then  we  should — 
according  to  these  officials'  dodlrine — obtain  th^  best  labour 
at  the  cheapest  rate. 

It  may  also  be  urged,  in  reply,  that  the  teachers  are  not 
altogether  dependent  on  the  payment  on  results,  as  fees  are 
paid  by  some  at  least  of  the  pupils :  even  if  these  fees  are 
real  in  all  cases — which  I  believe  is  not  always  the  case — 
the  total  for  the  United  Kingdom  amounted  in  the  year 
1880-81  to  £iz,izo  175.  6d. :  this  divided  amongst  the  total 
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number,  1762,  would  amount  to  nearly  £y  for  each  teacher. 
The  tax-payer  may  pay  for  instnifling  young]  men  in 
Science  at  the  Normal  Science  School  at  South  Kensington, 
but  it  will  be  found  in  the  long  run  that  the  most  talented 
of  them,  after  they  have  obtained  the  instruAion,  will  not 
engage  themselves  as  teachers  on  these  terms,  for  they  see 
not  only  the  uncertainty  which  prevails  as  regards  what 
may  be  awarded  them  for  their  labour,  but  they  see  also 
that  their  employment  may  be  taken  from  them  by  an  irre- 
sponsible official  by  the  mere  stroke  of  his  pen,  and  the 
examples  which  show  them  the  treatment  they  may  be  sub- 
jedted  to  do  not  pass  by  them  unheeded. 

In  each  Annual  Report  of  the  Department  the  cost  per 
head  is  stated,  and,  as  I  consider  that  the  statement  as 
given  is  most  misleading,  we  will,  in  concluding  the  present 
article,  briefly  investigate  it.  It  is  stated  in  the  29th  Report 
that  "  the  average  payment  for  each  individual  student  under 
instruftion  was  14s.  2d.''  for  the  sessional  year  1880-81 :  this 
14s.  td,  per  head  is  arrived  at  by  distributing  the  sum  paid 
for  results,  viz.,  ^^43,519  2s.  gd.,  on  the  61,177  pupils,  and 
not  on  the  number  (about  26,000)  which  the  teachers  suc- 
ceeded in  passing,  and  which  they  were  paid  ;i^43i5i9  2s.  gd. 
for  passing.  But  if  it  was  calculated  on  the  number  passed, 
does  that  represent  the  whole  cost  to  the  country  ?  Has 
not  the  cost  of  the  administrative  machinery  at  South  Ken- 
sington, the  interest  on  the  sum  expended  on  the  buildings, 
and  the  cost  of  the  stationery  and  printing  also  to  be  taken 
into  account  ?  I  think  so,  and  I  think  all  accountants  would 
agree  with  me.  With  regard  to  the  printing  and  stationery 
alone,  Mr.  Matthew  Arnold,  one  of  the  chief  inspectors  in 
the  Education  Department,  draws  attention  to  the  extra- 
vagance on  these  items  in  the  Department  of  Science  and 
Art. 


(To  be  continued.) 
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VL    THE    BRITISH    MANIA, 
By  J.  W.  Slater. 
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T  must  not  be  supposed  from  this  title  that  I  am  about 
to  sit  in  judgment  on  the  feeling  which  was  once  ap- 
plauded as  patriotism,  but  which  is  now  sneered  at  by 
*'  advanced  "  speakers  under  a  short  and  intensely  vulgar 
name.  My  subjedt  is  the  propensity,  common  among 
British  naturalists,  or  rather  I  might  say  colledtors,  to  con- 
fine their  operations  to  the  fauna,  or  the  flora,  of  the  United 
Kingdom,  and  to  pass  over  those  of  the  rest  of  the  world 
with  sublime  indifference.  Such  persons,  if,  eg,,  engaged 
with  the  "  study  "  of  Lepidoptera,  make  it  their  life-objeft 
to  get  together  a  "  complete  collection  ** ;  that  is,  to  accu- 
mulate British  specimens  of  all  the  species  of  Lepidoptera 
known  to  inhabit  the  British  Islands.  In  the  pursuit  of  this 
task  they  are  often  so  regardless  of  trouble  and  expense  that 
sums  of  £5  and  upwards  are  sometimes  given  for  an  insig- 
nificant moth,  which,  when  acquired,  proves  nothing.  At 
the  same  time  a  Continental  specimen  of  the  very  same 
inseft  is  often  thought  not  worth  accepting  as  a  gift. 

This  propensity  is,  I  believe,  absolutely  peculiar  to  Britain. 
I  have  known  German  entomologists,  who,  whilst  rigorously 
careful  concerning  the  locality  of  every  specimen  in  their 
colledlions,  and  to  note  any  local  peculiarities  which  may 
occur,  yet  attach  no  especial  value  to  any  inseft  from  the 
mere  faft  of  its  having  been  caught  within  the  boundaries  of 
the  German  empire.  A  Dutch,  French,  Swiss,  Hungarian, 
or  Danish  specimen  has  for  them  the  very  same  worth. 
Our  true  British  maniac,  on  the  other  hand,  often  cares  very 
little  about  the  exaft  locality  of  his  acquisitions.  If  they 
are  only  British, — on  which  point  he  is  often  deceived, — it 
is  for  him  enough.     But  of  this  hereafter. 

I  will  now  ask,  What  constitutes  a  British  species  ?  A 
definite  answer,  based  on  a  logical  principle,  is  not  to  be 
found.  It  will  not  do  to  say  anything  captured  within  the 
four  seas  of  Britain.  All. species  or  specimens  of  species 
found  in  Belgium  or  France  are  at  once  excluded.  But  a 
species  or  a  specimen  met  with  in  Ireland,  in  the  Outer 
Hebrides,  or  the  Shetlands,  is  admissible.  Twenty  miles  of 
sea  form  a  boundary  to  the  "  British  "  distrift  in  one  direc- 
tion, but  not  in  another.    What  is  caught  beyond  the  straits 
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of  Dover  is  foreign ;  what  is  caught  beyond  St.  George's 
Channel  or  the  Pentland  Frith  is  still  "  British."  Hence 
the  boundary  might  seem  to  be  purely  political,  and  the 
question  might  arise  whether,  in  case  of  the  secession  of 
Ireland  from  the  United  Kingdom,  its  fauna  would  no  longer 
be  regarded  as  "  British  "  ? 

But  even  this  idea  of  a  political  boundary  fails  us.  The 
Channel  Islands,  though  politically  British,  are  to  naturalists 
of  the  class  above  mentioned,  stridtly  foreign.  Hence  I  feel 
free  to  maintain  that  the  distridl  to  which  our  friends  con- 
fine their  attention  is  neither  natural  nor  political,  but  a 
jumble  of  both. 

But  leaving  this  question  to  be  dealt  with  by  the  British 
maniac  at  his  leisure,  it  must  be  remembered  that  Britain 
is  zoologically  merely  a  much  impoverished  outlying  district 
of  the  PalsearAic  region  and  European  sub-region,  following 
the  arrangement  of  Mr.  A.  R.  Wallace.  Its  fauna  differs 
from  that  of  western  and  central  Europe  mainly  by  deficiency. 
France,  Belgium,  Germany,  possess  many  species  which  we 
have  not ;  we,  on  the  contrary,  can  claim  but  very  few 
species  which  are  not  found  in  them.  Peculiar  genera  or 
families  are  out  of  the  question.  If,  on  the  contrary,  England 
had  been  separated  from  the  mainland  of  Europe  by  a  deep 
and  ancient  sea,  as  is  Madagascar  from  Africa,  and  if  its 
animal  forms  had  been  varied  accordingly,  the  British  fauna 
would  then  have  been  a  worthy  subjeft  of  the  most  minute 
study.  Or  if  Britain  had  held  an  intermediate  position 
between  two  great  regions,  or  even  sub-regions,  in  which 
their  respedtive  faunae  met  and  interpenetrated  each  other, 
the  interest  would  have  been  still  more  profound.  But  the 
fauna  of  England  depends  merely  (a)  on  the  number  of 
species  which  have  survived  the  glacial  epoch ;  (6)  on  the 
number  of  those  which,  on  the  cessation  of  that  fearful 
calamity,  had  time  to  find  their  way  over  before  the  "  silver 
streak  "  was  interposed  between  Britain  and  the  Continent ; 
and  {c)  on  the  number  which  have,  since  that  date,  escaped 
destru<5lion  by  man's  interference.  Hence  the  most  faithful 
study  of  the  present  British  fauna  will  throw  remarkably 
little  light  on  the  principles  of  animal  distribution. 

Another  obje<ftion  to  the  British  mania  is  that  the  work, 
whatever  value  it  may  possess,  is  overdone.  Scores  of 
colledlors  are  all  aiming  at  one  and  the  same  object,  and 
attaining,  more  or  less  completely,  the  very  same  results, 
doing  essentially  over  and  over  again  what  their  forerunners 
had  already  accomplished. 

A  further  misfortune  is  that  the  study  of  the  entomology 
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of  comparatively  unexplored  countries  is  thus  seriously 
hindered.  A  traveller,  let  us  suppose,  has  formed  extensive 
colledlions  in  some  such  country,  and  in  order  partially  to 
defray  his  expenses,  he  offers  his  duplicates  for  sale.  Save 
for  a  few  large  and  showy  forms  he  finds  that  there  is  no 
market.  Everywhere  he  hears  the  cuckoo  cry,  **  I  only 
colledl  British." 

I  will  now  glance  at  some  of  the  excuses  offered  by  the 
British  maniacs  for  their  singularity.  The  first  is  that  a 
man  may  hope  to  get  a  "  complete  "  colledlion  of  British 
species,  but  that  if  he  extends  his  operations  to  the  whole 
world,  the  task  will  be  beyond  his  time,  his  space,  and  his 
resources.  I  should  think,  on  the  contrary,  that  the  very 
finite  charafter  of  an  exclusively  British  colleftion,  not  an 
advantage,  but  a  defedl.  At  the  same  time,  admitting  that 
a  general  collection,  even  of  a  single  **  order  "  of  insedls,  is 
beyond  the  scope  of  most  private  individuals,  I  submit  that 
there  are  other  modes  of  limiting  our  attention,  which  would 
be  more  interesting  and  more  useful  to  science.  The 
colledlor  might  limit  himself  to  some  particular  family  as 
occurring  over  the  known  world.  Or,  taking  up  the  subjeft 
from  a  zoogeographical  point  of  view,  he  might  confine 
himself  to  some  region  or  sub-region.  A  colleftion  of  the 
world's  Carabidse,  Chrysomelidae,  Sphingidae,  Coreidse,  &c. ; 
or,  again,  one  of  the  Lepidoptera  of  the  Mediterranean  basin, 
or  of  the  Neuroptera  of  the  Antillean  sub-region,  would  be 
far  more  instructive  than  the  everlasting  British  displays 
that  meet  our  disappointed  gaze.  But  do  such  collections, 
complete  or  otherwise,  exist  ? 

Another  very  common  plea  is  that  of  convenience.  It  is 
easier,  we  are  told,  to  form  a  British  than  a  foreign  collec- 
tion. This  is,  at  the  present  day,  very  doubtful.  The 
collector  who  wishes  to  capture  his  specimens  personally, 
will  find  an  entomological  tour  in  many  parts  of  the  Con- 
tinent easier  and  cheaper  than,  say,  a  visit  to  the  Shetland 
Islands,  the  Hebrides,  the  west  of  Ireland,  &c.  Abroad,  too, 
he  will  be  less  inconvenienced  by  the  trespass  laws,  which, 
in  all  ordinary  circumstances,  do  not  extend  to  waste  lands, 
heaths,  deserts,  &c.,  as  they  do  in  this  our  highly-favoured 
country. 

If  he  wishes  to  form  his  collection  by  purchase,  he  will 
find  foreign  specimens  cheaper  than  British,  and  more 
frequently  genuine.  It  is  a  faCt  that  so-called  British 
specimens  of  inseCts,  birds,  eggs,  &c.,  are  very  frequently 
obtained  from  abroad,  even  from  Siberia  or  Western  Asia. 
Now,  as  many  species  vary  locally,  serious  errors  are  thus 
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introduced.  A  bird's  egg  is  sold  to  a  coUeftor  as  "British." 
True,  the  species  of  bird  occurs  more  or  less  frequently  in 
Britain,  but  the  egg  in  question  was  laid  in  Norway  ! 

Again,  it  may  be  asked,  especially  in  case  of  strong-flying 
birds  and  insects.  When  have  we  right  to  call  them  British  ? 
A  solitary  specimen  straying  hither,  or  even  driven  over  by 
a  tempest,  from  the  Continent  or  from  America,  has  very 
doubtful  right  to  be  so  classed.  Even  if  such  occasional 
stragglers  remain  and  breed  with  us  for  a  season  or  two,  we 
cannot  consider  them  as  true  natives.  But,  according  to 
the  prevailing  code,  every  such  visitor  is  British,  and  is 
accordingly  shot  down,  or  otherwise  captured.  This,  though 
the  last,  is  certainly  not  the  least,  objedtion  to  the  British 
mania.  Not  merely  all  such  occasional  wanderers,  but 
many  unquestionably  native  species,  are  in  a  fair  way  for 
extirpation,  owing  to  the  high  price  set  upon  their  heads. 
One  of  the  most  efficient  means  to  ensure  their  preservation 
would  be  the  abandonment  by  our  coUedting  naturalists  of 
the  British  mania,  with  all  its  narrowness,  its  pettiness,  and 
its  gullibility. 

Finally,  I  may  point  it  out  as  curious  that,  with  all  this 
apparent  desire  for  a  thorough  knowledge  of  the  fauna  of 
our  own  country,  and  with  such  numbers  of  colledlors,  all 
the  orders  of  insefts  but  two  ar6  pradlically  neglefted. 
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Darwin  considered  as  regards  the  Causes  of  his  Success  and  the 
Importance  of  his  Works.*  By  M.  Alph.  De  Candolle. 
Geneva  :  H*  Georg,  University  Publisher. 

In  this  little  work  the  distinguished  author  gives  a  vivid  and 
truthful  survey  of  the  condition  of  the  organic  sciences  shortly 
before  the  time  when  the  "  Origin  of  Species  *'  made  its  appear- 
ance.    Naturalists  had  become  profoundly  dissatisfied  with  the 
labour  of  describing  and  distinguishing  species.     They  were 
driven  to  admit  that  the  limits  of  species  became  the  more 
vague  and  flu(5luating  the  more  closely  examined.    The  alleged 
physiological  criterion,  the  power  of  mutual  reproduiflion,  broke 
down.    Thus  M.  Naudin  showed  that  two  species   of  Luffa^ 
clearly  distin(5l  morphologically,  were  yet  capable  of   mutual 
fecundation.    Palaeontological  discoveries  showed  a  successive 
diversity  of  beings  which  could  not  be  accounted  for  by  Cuvier's 
theatrical  hypothesis  of  sudden,  successive  creations  and  extir- 
pations.    The    author,   four  years  before  the    appearance    of 
Darwin's  great  work,  showed  ("  G6ographie  Botanique  Raison- 
n6e  ")  the  appearance,  in  certain  cases,  of  new  forms  derived 
from  former  ones,  and  proved  further  that  species  had  passed 
through  and   survived    geological   and  climatic   changes.    At 
the  same  time  the  astronomical  notion  of  unlimited  time,  the 
embryological  researches  of  Baer,  and  the  more  intelligent  study 
of  monstrosities,  all  combined  to  shake  the  unsatisfadlory  fabric 
of  the  Old  Natural  History.     The  hour  therefore  had  come, 
when  the  man  appeared.     Half  a  century  earlier  Darwin — like 
Lamarck,  Oken,  Goethe,  Wells,  or  his  own  grandfather  Erasmus 
— would  have  found  the  world  not  prepared  for  his  revelations. 

We  cannot  omit  here  to  notice  a  brief  digression.  M.  De 
Candolle  calls  attention  to  a  forgotten  writer,  A.  M.  Duchesne, 
who,  in  a  **  Natural  History  of  the  Strawberry,"  published 
twenty-four  years  before  Goethe's  "  Metamorphosis  of  Plants," 
and  thirty-five  years  before  the  earliest  of  Lamarck's  works,  an- 
nounced that  *'  the  genealogical  order  is  the  only  one  which 
Nature  indicates,  the  only  one  which  fully  satisfies  the  mind  ; 
every  other  classification  is  arbitrary  and  void  of  ideas."  He 
even  proceeded  to  draw  up  a  genealogical  tree  of  the  strawberry, 
much  as  is  now  done  for  animal  groups  by  Prof.  Haeckel  and 

*  Darwin  consider^  au  point  de  vue  des  Causes  de  son  Succ^s  et  d§ 
rjinpottance  de  ses  Travaux. 
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others.  Yet  Duchesne,  in  this  respedl,  was  so  completely  ig- 
nored that  M.  Silvestre,  his  conscientious  biographer,  in  deliver- 
ing his  eloge  before  the  Royal  Society  of  Agriculture,  entirely 
overlooks  this  point. 

But  M.  De  Candolle,  whilst  fully  recognising  that  the  time  for 
a  grand  re-organisation  was  come,  admits  also  that  for  the  task 
Darwin  was  needed.  He  doubts  whether  even  Mr.  A.  R. 
Wallace^  the  co-discoverer  of  the  hypothesis  of  "  Natural  Selec- 
tion," could  in  the  absence  of  Darwin  have  secured  its  acceptance. 
He  considers  that  among  naturalists  Darwin  alone  had  the  ex- 
ceptional power  of  concerning  himself  with  the  most  trivial  fa<5ls 
and  with  the  loftiest  generalisations. 

M.  De  Candolle  notices  Darwin's  peculiar  condudl  towards  his 
adversaries.  He  evidently  had  no  love  for  polemics.  Instead 
of  answering  he  pursued  his  way.  In  particular  he  never 
attacked  religion,  and  his  results  are  now  more  and  more  widely 
accepted  by  Divines  as  hostile  neither  to  Theism  nor  to 
Christianity. 

In  conclusion  the  author  describes  a  visit  which  he  paid 
Darwin  in  the  autumn  of  1880,  on  which  occasion  he  found  the 
veteran  naturalist  **  more  animated  and  apparently  happier"  than 
at  their  last  interview,  forty-one  years  previously.  This  fadl  may 
seem  trifling.  We  commend  it  to  the  notice  of  the  author  of 
that  strange  pamphlet  ''All  the  Articles  of  the  Darwinian 
Faith." 

In  a  note  M.  De  Candolle  pronounces  the  term  ''  transformism*' 
preferable  to  **  evolution,"  since  the  successive  changes  of  forms 
are  not  always  in  the  diredlion  of  a  higher  development.  The 
word  transformism  may  comprehend  all  the  modifications  of 
forms  in  whatever  dire(5lion  they  may  proceed. 

On  the  subjedl  of  degeneration  he  remarks  that  "  Mr.  Ray 
Lankester  published  in  1880  a  small  volume  entitled  '  Degene- 
ration, a  Chapter  in  Darwinism,'  without  suspe(5ling  that  de- 
generations and  abortations  were  among  the  principal  subje<5ls 
of  the  elementary  theory  of  Botany,  by  De  Candolle."  He  refers 
to  the  edition  of  i8ig,  page  105. 

The  present  work  may  be  pronounced  an  accurate  and  luminous 
epitome  of  the  history  of  the  Darwinian  movement  in  natural 
history. 


The  Creed  of  a  Modern  Agnostic,    By  Richard  Bithell,  B.Sc, 
Ph.D.     London  :  G.  Routledge  and  Sons. 

This  book  touches  upon  and  occasionally  enters  into  regions 
which  lie  beyond  our  legitimate  cognizance.  The  author  seeks 
to  re<5lify  certain  current  notions  concerning  Agnosticism.     He 
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tells  us  that  it  does  not  mean  one  who  knows  nothing,  or  who 
professes  to  know  nothing.  He  refers,  in  a  note,  to  Mr.  Tenny* 
son's  poem  **  Despair,"  in  which  occurs  the  popular  phrase 
"  their  know-all  and  know-nothing  creeds,*'  and  remarks  <<  It  is 
scarcely  possible  that  Mr.  Tennyson  can  have  been  so  imperfe<5lly 
acquainted  with  the  views  of  Agnostics  as  to  suppose  that  they 
professed  to  know  nothing,'*  He  tells  the  reader  that  <'  Agnosti- 
cism is  a  theological  term,  and  is  applied  in  a  stridlly  limited  and 
conventional  sense  to  a  class  of  thinkers  and  writers  who  believe 
that  there  are  certain  things  connedled  with  Religion  and  Philo- 
sophy which  we  not  only  do  not  know,  but  which  we  have  no 
means  of  knowing,  simply  because  we  have  no  faculties  by 
which  we  may  get  such  knowledge/'  He  draws  a  clear,  and, 
we  admit,  a  tenable,  distindlion  between  the  Agnostic  and  the 
Atheist.  He  reje(5ls  the  common  insinuation  that  Agnosticism 
is  *'  a  refuge  for  the  thoughtless  and  the  mentally  ignorant.*' 
He  considers  that  the  publication  of  the  work  before  us  has 
become  a  "  pressing  necessity."  He  claims  no  right  to  speak  on 
behalf  of  others,  and  admits  that  Agnosticism  has  not  been 
foripulated  as  a  definite  creed.  But  he  insists  that  in  the  sermons 
and  theological  works  of  the  last  forty  years  there  ^'  appears  a 
reticence  of  speech,  a  modesty  of  assertion,  and  an  absence  of 
false  assurance,  which  are  eminently  chara(5leristic  of  the 
Agnostic  spirit." 

After  these  introdudlory  explanations  Dr.  Bithell  lays  down  a 
series  of  six  propositions,  which  we  quote,  though  we  cannot 
enter  into  their  formal  discussion  :  —  '' Of  transcendental  truth, 
absolute  truth,  of  pure  being,  of  things  in  themselves,  man 
knows  nothing ;  nor  does  it  appear  that  in  the  present  stage  of 
human  development  he  has  the  mental  faculties  for  acquiring 
such  knowledge."  "  There  is  a  large  body  of  pra(5lical  truth 
accessible  to  the  human  mind  which  we  are  capable  of  knowing 
as  positively  as  we  can  know  anything,  not  absolutely,  but  with  a 
certainty  beyond  which  we  have  no  interest  in  knowing  any- 
thing." **  Between  the  domains  covered  by  the  known  and  the 
unknowable  there  is  a  vast  unexplored  region  of  unknown  but 
knowable  truth,  which  constitutes  the  proper  and  legitimate  field 
of  speculation  and  research."  '*  There  are  many  things  which 
we  believe,  but  which  we  do  not  know ;  and  we  believe  those 
things  either  on  account  of  the  evidence  by  which  they  are  sup- 
ported, or  because  we  have  to  some  extent  the  means  of  verifying 
them."  "  The  proper  objedls  of  human  knowledge  and  belief 
are  phenomena, — that  is,  the  forms  and  modes  in  which  the 
Unknowable  manifests  itself.  These  manifestations,  as  they 
affedl  the  intelle(5l,  furnish  the  groundwork  of  Science ;  as  they 
affedl  the  emotions,  the  rudiments  of  Religion."  Lastly,  "  Mo- 
rality has  its  origin  in  human  needs  arising  from  the  instin<5live 
desire  of  individuals  to  form  themselves  into  social  groups ;  it  is 
often  enforced  by  sanations  embodied  in  religious  creeds,  but 
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exists  before  and  independent  of  them ;  it  also  becomes  more 
imperious  in  its  demands  as  societies  become  more  highly 
organised." 

In  the  development  of  these  propositions  the  author  expresses 
occasionally  views  which  are  open  to  discussion.  We  turn,  e.g.t 
to  his  interesting  attempt  to  explain  the  existence  of  evil. 
**  Evil/*  he  writes,  <<  both  physical  and  moral,  is  seen  to  indicate 
nothing  more  than  the  development  of  higher  sensibilities  and 
more  acute  powers  of  discrimination.''  In  working  out  this 
supposition  he  tells  us  that  <'  passing  from  the  contemplation  of 
vegetable  to  that  of  animal  life  an  enormous  increase  in  the 
complexity  of  the  organisations  is  presented  to  our  view,  and  a 
new  phenomenon  appears  in  the  evolution  of  physical  evil  or 
pain"  Now  Dr.  Bithell  must  be  aware  that  there  is  no  sudden 
enormous  increase  of  complexity  observed  in  passing  from  the 
vegetable  to  the  animal  world.  There  are  animals  simpler  in 
their  strudlure  than  are  many  plants,  and  that  there  are  beings 
holding  a  doubtful  position, — even  some  capable  of  being  re- 
garded as  morphologically  plants,  but  physiologically  animals. 
Surely  it  is  rash  to  say  that  all  animals  are  sentient,  and  all 
plants  unconscious,  insentient. 

In  like  manner  the  author,  in  accounting  for  moral  evil,  seems 
to  us  to  make  a  far  too  absolute  boundary  between  the  lower 
animals  and  man.  He  writes  : — ''  It  does  not  appear  that  a 
sense  of  wrong,  or  the  opposite  principle  of  right,  is  felt  by  any 
other  part  of  the  animal  world."  Again,  "  All  those  adls  which 
when  done  by  human  beings  we  call  sins^  crimes,  and  misde' 
meanoursy  are  if  done  by  the  lower  Mammalia  regarded  without 
moral  disapproval;  and  the  difference  in  our  estimate  of  the 
adls  in  themselves,  [incomplete  ?]  but  from  the  consciousness 
that  we  have  faculties  by  means  of  which  we  discern  the  moral 
character  of  these  a(5ls.  This  we  believe  the  •  brute  creation 
cannot  do." 

Against  all  this  we  must  put  in  a  most  decided  protest.  We 
have  distindl  evidence  that  amongst  social  animals  there  exist 
the  rudiments  of  positive  law.  Offending  ants,  rooks,  &c.,  have 
been  observed  to  be  punished  not  by  the  individual  aggrieved, 
but  by  the  community.  Corredlion,  and  even  death,  is  inflidled 
in  cases  where  there  has  been  transgression  not  against  any 
individual,  but  against  the  supposed  interests  of  the  community. 
Now  law  presupposes  a  recognition  of  the  difference  between 
wrong  and  right,  and  is  in  its  absence  utterly  inconceivable. 
Our  belief  that  the  brute  creation  cannot  perceive  the  moral 
charadler  of  certain  a<5ls  is  an  unproved  assumption. 

Elsewhere  the  author  writes : — **  While  primitive  man  had 
nothing  but  articulate  speech,  his  individual  experience  died 
with  him."  Does  the  author  mean  to  convey  the  notion  that 
primitive  man  had  always  articulate  speech  ?  Does  he  hold  that 
experience  cannot  be  transmitted  without  suqh  speech  ?    We 
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believe  that  knowledge  was  to  some  extent  handed  down  in  the 
human  species  prior  to  the  development  of  speech,  as  we  see 
among  the  lower  animals. 

There  are  other  passages  on  which  issue  might  be  joined  in 
the  columns  of  journals  devoted  to  theological,  historical,  or 
political  questions,  but  into  which  we  cannot  enter.  The  work, 
whatever  may  be  thought  of  the  subsidiary  opinions  here  and 
there  expressed,  is  at  any  rate  a  fair,  temperate,  and  clear  expo- 
sition of  the  creed  of  the  Agnostic.  Those  who  study  it  may 
be  preserved  from  errors  misleading  to  the  public  and  discredit- 
able to  themselves. 


The  School  of  Mines  and  Industries ^  Ballaaraty  Victoria,  Aus- 
tralia. Ballaarat  Science  Ledtures.  First  Series,  1882. 
A  Course  of  Popular  Science  Ledlures  delivered  in  the 
Ledlure-Hall  of  the  School  during  the  Winter  of  1882. 
Ballaarat :  James  McHutchison. 

Of  these  Le(5lures  several  are  of  decided  interest,  and  may 
fairly  claim  our  notice. 

In  a  discourse  on  Alchemy,  delivered  by  Mr.  G.  Foord,  of  the 
Royal  Mint,  Melbourne,  the  speaker  noticed  the  belief,  common 
in  the  days  of  Queen  Elizabeth,  that  worms,  snakes,  and  eels 
might  be  produced  by  fermentation.  It  would  seem  that  in  some 
parts  of  Scotland,  even  to  the  present  day,  it  is  half-believed 
that  a  horse-hair  placed  in  a  cask  of  water  will  gradually  become 
an  eel. 

The  Rev.  T.  E.  Ick,  M.A.,  gives  an  able  Ledlure  on  the 
Wonders  of  Coral  Life.  His  treatment  on  the  subjedl  is  fully 
on  a  level  with  the  latest  results  of  investigation.  He  brings 
forward  a  teleological  explanation  of  the  fadl  that  the  trees  on  a 
coral  island  grow  densest  and  highest  on  either  side  of  the 
opening  into  the  lagoon,  and  finds  here  a  special  arrangement 
for  the  safe  guidance  of  mariners.  We  would  remind  him  that 
as  '^  it  is  an  ill  wind  which  blows  nobody  good,"  so  it  must  be 
an  exceptional  circumstance  indeed  which  has  not  a  useful 
phase. 

Dr.  J.  F.  Usher  takes  for  his  subjedl  Human  Physiology,  under 
the  title  **  Body  and  Bones/'  His  Ledlure  has  rather,  if  we 
may  use  the  expression,  a  buffo  charadler.  He  ventures  on  the 
statement — "  A  physiologist  lately  declared  that  he  thought  he 
had  conclusively  proved  a  certain  point  after  he  had  vivisedled 
or  otherwise  experimented  on  4000  dogs,  but  that  on  similarly 
experimenting  on  4000  more  he  found  his  first  conclusions 
wrong."  The  internal  evidence  of  this  case  is  so  doubtful  that 
we  must  take  the  liberty  of  asking  whether  the  authority  is  Baron 
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Munchausen  or  "  Ernst  Von  Weber  "  ?  Further,  the  le(5lurer 
tells  us  that  "  within  the  last  few  months  Dr.  Koch,  a  Berlin 
physician,  has  proved  to  demonstration  that  that  fell  disease 
phthisis,  pulmonary  or  tubercular  consumption,  is  due  to  the 
presence  of  a  certain  parasite  called  a  bacillus."  Without  enter- 
ing upon  the  discussion  of  this  theory,  we  must  remind  him  that 
he  might  have  looked  nearer  home,  and  found  in  Dr.  W.  Thom- 
son, of  Melbourne,  probably  the  earliest — and  certainly  an  inde- 
pendent— author  of  the  discovery ;  for  which,  however,  he  has 
reaped  as  little  kudos  as  did  Dr.  George  Walker,  the  true  apostle 
of  sanitary  reform  in  England. 

Passing  over  a  handful  of  jokes  and  a  good  sturdy  denuncia- 
tion of  tight  lacing,  we  come  to  the  peroration.  The  le(5lurer 
said,  if  **  the  undevout  astronomer  is  mad,  no  less,  I  think,  the 
undevout  physiologist.  Yet  Tyndall  and  other  great  scientists 
were  never  thought  either  mad  or  pious."  We  do  not  see  why 
Prof.  Tynda  11,  the  physicist,  is  here  paraded  at  the  close  of  a 
Le(5lure  on  Physiology,  unless  it  be  for  the  sake  of  introducing 
the  very  threadbare  subjedl  of  the  Belfast  Address.  Dr.  Usher 
goes  on  to  say — **  It  is  incomprehensible  to  me  how  men  .  •  .  • 
nevertheless  rejedl  a  designer,  as  everyone  must  acknowledge 
who  reads  TyndalFs  Belfast  Address  between  the  lines, — rank 
Atheism,  thinly  veiled  throughout."  Might  it  not  be  suggested 
that  **  reading  between  the  lines  "  is  a  very  difficult  process,  by 
which,  moreover,  we  may  sometimes  get  out  of  a  book  something 
very  different  from  what  the  author  ever  put  into  it  ? 

The  ledlurer  proceeds : — "  One  great  German  scientist  now 
lives  with  altered  views,  and  an  eminent  French  one  lately  died 
as  we  all  would  wish  to  die.*'  These  are  but  very  vague 
assertions. 

Again,  returning  to  Tyndall,  Dr.  Usher  pronounces  him  "facile 
princeps  of  them  all,'*  i.e.,  of  men  of  Science,  and  even  calls 
him  "  a  man  whose  discoveries  in  light  and  sound  alone  would 
make  even  the  great  Newton,  if  now  alive,  sit  as  the  humblest  of 
his  pupils  at  his  feet!"  We  doubt  if  many  continental  authori- 
ties would  endorse  this  high-flown  encomium. 

Baron  F.  Von  Miiller,  F.R.S.,  the  Government  Botanist  of 
Victoria,  gives  a  most  interesting  Ledlure  on  the  Flora  of  Aus- 
tralia as  compared  with  those  of  New  Zealand,  of  New  Caledo- 
nia, of  Europe,  of  Japan,  of  Chili,  of  New  Guinea,  and  of  the 
United  States.  The  learned  speaker  concluded  with  some 
remarks  which  seem  to  breathe  a  spirit  of  hostility  to  the 
dodlrine  of  Evolution.  His  principal  contention  is  apparently 
that  species  once  extirpated  are  never  restored  to  vitality.  But 
in  like  manner  the  individual  defundl  animal  or  plant  is  never 
restored  to  life.  Yet  this  is  no  argument  against  the  fadl  that  it 
has  gradually  sprung  from  an  initial  germ  ! 
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Electricity  and  its  Uses*     By  J.  Munro.    London:  The  Reli- 
gious Tradl  Society. 

Wb  have  here  a  popular,  but  clear  and  corredl,  account  of  elec- 
trical  science  in  all  its  various  branches.  A  work  of  this  kind 
was  greatly  needed.  We  have  indeed,  in  the  English  language, 
books  which  treat  of  eledlricity  in  a  manner  suitable  for  the 
student  or  for  the  professional  specialist ;  but  if  an  educated  and 
intelligent  non-specialist  had  asked  us  to  recommend  him  a  book 
giving  a  brief  and  plain  account  of  the  recent  applications  of 
eledlricity,  of  their  results,  and  of  the  principles  upon  which 
they  rest,  we  should  have  felt  no  little  perplexed. 

Hence  it  is  no  wonder  if  the  popular  notions  of  eledtricity  are 
of  the  wildest.  It  is  credited^ with  the  strangest  and  the  most 
contradictory  attributes,  and  is  recommended  by  those  who  know 
least  about  it  for  effedling  any  purpose  soever.  We  trust  that 
some  at  least  of  these  vain  imaginings  will  fade  away  into  the 
''infinite  azure'*  as  Mr.  Munro's  little  book  becomes  better 
known. 

The  author's  plan  is  very  simple  :  he  describes  and  illustrates 
the  leading  properties  of  the  agency  in  question,  and  then  pro- 
ceeds to  show  their  applications.  Thus  we  have,  first,  a  sketch 
of  the  early  history  of  the  science,  a  notice  of  the  rival  hypo- 
theses of  two  fluids,  and  of  one  which,  though  no  longer  recog- 
nised by  eledtricians,  still  survives,  for  convenience  sake,  in  their 
current  language.  We  are  then  successively  introduced  to  bat- 
teries, to  polarisation,  circuit,  resistance,  the  eledlromotivc  force, 
and  Ohm's  law.  In  successive  chapters  follows  an  account  of 
indudlion,  a  notice  of  the  telegraph,  telephone  and  microphone, 
of  the  photophone  and  telephotograph,  the  indudlion  balance, 
the  dynamo-eledlric  machine,  the  various  arrangements  for  the 
generation  of  the  eledlric  light,  and  a  summary  of  its  advan- 
tages as  compared  with  gas, — once  the  admiration  of  our  fathers, 
but  to  us  a  mere  nuisance,  especially  where  supplied  by  a  mono- 
polist company. 

We  have  next  an  account  of  the  applications  of  eledtricity  for 
the  transmission  of  power  and  for  storing  up  the  effedl  of  certain 
natural  agencies,  such  as  the  winds,  the  tides,  waterfalls,  &c« 
It  may  here  be  mentioned  that  Mr.  Edison  hopes  ultimately  to 
obtain  an  unlimited  supply  of  power  from  the  ele<5lric  currents 
of  the  earth  and  the  atmosphere,  thus  dispensing  with  the  steam- 
power  and  the  consequent  consumption  of  coal  for  setting 
dynamo-machines  in  adlion.  The  transmission  and  distribution 
of  mechanical  power — just  as  we  now  lay  on  water  or  gas-^ 
rightly  seems  to  Mr.  Munro  to  open  up  a  hopeful  social  prospedl. 
He  writes: — *'  The  great  economy  of  very  large  steam-engines 
over  small  ones  has  led  to  the  development  of  large  fa<5lorie8, 
where  hundreds  of  human  beings  are  cooped  up  amid  the  in- 
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cessant  roar  of  machinery  and  the  stifling  dust  of  a  polluted 
atmosphere.  But  when  power  has  been  distributed  by  wire  to 
this  place  and  that,  a  blow  will  have  been  struck  at  this  im- 
prisonment of  men  and  women  in  the  interests  of  capital  and 
the  consequent  deterioration  of  their  souls  and  bodies.'* 

We  fully  admit  that  the  fatflory  system  has  made  "  wealth  ac- 
cumulate and  men  decay,''  and  we  most  devoutly  hope  that 
Mr.  Munro's  anticipations  may  be  fulfilled.  But  so  far  all  the 
potential  benefits  offered  us  by  modern  science  have  been  neu- 
tralised or  turned  into  curses  by  modern  greed. 

The  last  two  chapters  treat,  somewhat  briefly,  of  ele(5lricity 
as  a  source  of  heat,  of  ele(5lro-chemical  a(5lion,  and  of  medical 
ele(5lricity, — ^a  region  in  which  there  is  yet  much  to  do,  espe- 
cially as  regards  taking  the  matter  out  of  the  hands  of  quacks. 

The  question  may  be  asked.  Why  is  it  that  eledlricians,  having 
done  so  much  for  our  hearing,  have  as  yet  done  nothing  decisive 
to  extend  the  adlion  of  the  noblest  and  the  most  important  of 
our  senses  ?  Reports,  indeed,  reach  us  from  time  to  time  of 
inventions  by  means  of  which  a  pidture  of  what  is  taking  place 
miles  away,  or  in  a  closed  apartment,  may  be  presented  to  our 
view  ;  but  as  yet  this  is  not  confirmed.  Another  improvement 
much  wanted  is  the  translation  of  light  into  some  other  form  of 
energy,  capable  of  affe<5ling  the  nerves  of  the  blind,  and  thus 
depriving  this  inflid^ion  of  its  sting.  Perhaps  some  future 
Edison  may  solve  these  problems,  and  thus  eclipse  the  tele- 
phone. 

Mr.  Munro's  book  deserves  our  most  cordial  recommendation. 
Amongst  its  good  properties  we  must  not  overlook  the  fa(5l  that 
it  has  not  been  written  in  the  interests  of  cram  and  examina- 
tionism, — the  Chinese  leprosy  now  overspreading  our  country. 
The  volume  is  admirably  got  up,  and  is  liberally  illustrated. 


German  Conversation-Grammar,  in  Three  Concentric  Courses. 
A  Method  for  Teaching  the  German  Language  thoroughly, 
and  in  the  Shortest  Time  possible.  Containing  Grammar, 
Exercises,  and  Reader,  with  Dicflionary.  By  J.  Sydow, 
Graduate  of  the  University  of  Bonn.  Paris  :  J.  G.  Fother- 
ingham.  London :  Kent  and  Co.  Edinburgh :  J.  and  J. 
Clark. 

Concerning  the  value  of  the  method  of  learning  the  German 
language  as  here  given,  we  can  scarcely  undertake  to  pass  a 
decided  judgment.  The  author  in  his  Preface  states  that,  though 
called  a  *^  Conversation-Grammar,"  his  work  is  totally  different 
from  those  school-books  which  go  by  this  name,    •    «    •    All  the 
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translations  and  exercises,  while  exemplif3ang  the  grammatical 
rules,  embody  th^m  in  sentences  which  make  sense  with  one 
another."  By  way  of  explanation  he  gives  in  parallel  columns 
two  exercises,  the  one  of  the  kind  usually  to  be  found  in  con- 
versational guides  to  languages,  and  the  other  on  his  own  prin- 
ciple. He  points  out  that  the  former  of  these  requires  a  knowledge 
of  the  auxiliary  verbs,  the  plural  of  nouns,  and  the  use  of  pre- 
positions, thus  requiring  the  expenditure  of  <'  more  than  a  couple 
of  months  on  a  work  with  little  or  no  profit."  The  other,  on  the 
author's  system,  composed  without  any  case-infle<5lion,  can  be 
managed  *'  at  least  [at  most  ?]  in  a  month,  with  an  evident  ad- 
vantage for  conversation." 

The  exa(5t  meaning  of  the  expression  *<  concentric  courses  " 
scarcely  appears.  The  author's  English  is  by  no  means  idiom- 
atic. Thus  we  read  in  the  Preface  : — <'  The  Middle  Course  com- 
pletes etymology  in  a  systematical  way,  altogether  with  the 
teaching  of  the  construdlion  of  the  subordinate  clause.  The 
student,  having  got  sufficient  knowledge  of  the  strudlure  of 
the  language,  ought  to  become  acquainted  now  with  those 
parts  of  grammatical  construction  which  if  exposed  to  him 
at  the  beginning  would  only  have  been  a  hindrance  to  his 
progress.  •  .  .  The  author  believes  having  treated  this  matter 
in  a  manner  so  as  to  enable  the  student,"  &c«  Various  other 
erroneous  or  awkward  expressions  will  be  found  here  and  there 
in  the  book.  Still  as  the  author's  purpose  is  to  teach  German, 
not  English,  these  defedls  will  not  be  of  great  consequence. 
The  number  of  typographical  errors  is  also  very  considerable,  at 
least  as  far  as  the  English  words  are  concerned.  Very  possibly, 
however,  had  the  printing  been  done  in  England  the  German 
portion  would  have  fared  at  least  as  badly,  whilst  in  France  both 
would  have  been  murdered. 


Longman's  Magazine*    No.  XI.    September,  iSSj,    London : 
Longmans  and  Co. 

The  scientific  element  in  this  number  consists  in  an  interesting 
paper,  by  Mr.  J.  A.  Farrer,  on  the  Age  of  Trees.  Our  knowledge 
of  this  subjedl  is,  as  the  author  rightly  declares,  <<  little  more 
than  guess-work."  Neither  the  girth,  nor  the  number  of  rings, 
nor  tradition  is  any  safe  guide.  Concerning  the  latter  Mr.  Farrer 
is  decidedly  sceptical.  To  confess  the  truth,  it  might  be  hard  to 
give  any  proof  that  the  hollow  of  the  Shambles'  Oak,  in  Sher- 
wood, served  Robin  Hood  and  his  merry  men  as  a  place  to  bestow 
the  carcasses  of  slain  deer  till  their  banquetting  hour.  Nor 
would  we  undertake  to  show  that  the  '<  Parliament  Oak,"  o£  the 

VOL.  V.  (THIRD  series).  2  S 


6x8  Analys6$  (^  Books.  [OAober, 

same  region,  is  the  identical  tree  under  which  Edward  I.  and  his 
barons  consulted  before  the  final  expedition  against  Llewellyn  of 
Wales. 

A  short  tale,  entitled  **  A  Bookman's  Purgatory,"  contains  a 
suggestion.  The  hero  of  the  story  colle<5ls  stray  copies  of  the 
youthful  literary  efforts  of  men  who  have  since  become  famous, 
or  at  least  notorious.  Such  a  collecftion  of  indiscretions,  to  be 
delicately  alluded  to  on  occasion,  would  be  exceedingly  useful  in 
an  editorial  san<5lum.  Yet,  after  all,  the  British  public  rather 
admires  defiant  inconsistency,  and  would  think  no  worse  of  an 
idol  because  his  former  opinions  were  diametrically  opposite  to 
those  which  he  now  advocates. 


Traits  Pratique  de  Botanique ;  Proprietes  des  Plantes :  leur 
Utilite  et  leur  Emploi  dans  la  MSdecine,  la  Pharmacies  les 
Arts  Industriels,  VEcotwtnie  Domestique,  &k.  Par  Ed. 
Lambert.    Paris :  Firmin-Didot  et  Cie. 

M.  Lambert  begins  his  task  with  some  remarks  on  the  im- 
portance of  Botany  nowise  novel,  and  conceived,  perhaps,  more 
in  a  utilitarian  than  in  a  truly  scientific  spirit.  He  regrets  that 
so  many  of  the  affluent  and  leisurely  classes  prefer  dissipation  of 
all  kinds  to  the  study  of  Nature.  He  protests  against  the  mis- 
take of  attending  only  to  rare  species,  leaving  the  commoner 
kmds  unnoticed.  He  recommends  that  botanical  excursions 
should  be  undertaken  in  company,  which,  however,  should  be 
seledl,-  comprising  merely  persons  of  suitable  tastes  and  habits. 
In  public  herborisations  distracflion  and  amusement  are  often 
kept  more  in  view  than  scientific  observation. 

The  travelling  botanist  is  next  advised  on  the  subjedl  of  his 
costume.  He  is  told  that  light  grey  is,  per  se,  the  best  colour 
for  clothing,  but  that  <<  the  naturalist)  less  4han  any  other  travel- 
ler, should  render  himself  conspicuous.  This  caution  is  not  to 
be  despised,  for  with  a  great  part  of  mankind  any  person  whose 
aims  and  pursuits  are  unknown  is  regarded  with  suspicion. 

We  next  find  certain  rules  to  be  observed  when  travelling. 
These  regulations  are  of  course  adapted  to  the  laws  and  customs 
of  France.  Thus  we  read : — "  The  charadler  (qualite)  to  be 
assumed  on  the  journey  is  not  a  matter  of  indifference ;  that  of 
a  soldier,  a  merchant,  even  that  of  a  naturalist,  exposes  you, 
under  certain  circumstances,  to  delays  and  questions  on  the  part 

*  Pradical  Treatise  on  Botany ;  Properties  of  Plants :  their  Utility  and 
their  Use  in  Medicine,  Pharmacy,  the  Industrial  Arts,  Domestic  Economy,  Ac. 
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of  custom-house  officials  and  gensdarmes,  and  even  of  game* 
keepers,  which  it  is  well  to  avoid.  The  charadter  of  a  Professor 
is  the  best  for  avoiding  impertinent  questions." 

In  the  British  Empire,  fortunately,  a  man  is  not  asked,  when 
travelling,  as  to  his  profession  or  his  purposes,  though  in  the 
home  kingdoms  the  gamekeeper  is  sometimes  very  rampant  and 
troublesome.  But  on  the  Continent  any  gensdarme  is  at  liberty 
to  examine  the  traveller,  and  so  on  frontiers  is  the  revenue- 
officer.  We  once,  on  the  Austrian  boundary,  routed  a  troublesome 
member  of  this  fraternity  by  opening  under  his  nose  a  box  con*  ^ 
taining  some  live  specimens  of  the  salamander.  "  Holy  Nepo- 
muck,  pray  for  us  sinners ! ''  was  his  ejaculation,  as  he  rushed 
frantically  away  from  animals  supposed  so  deadly. 

M.  Lambert*s  advice  to  the  travelling  botanist  is  singular : — 
"  I  recommend  to  carry  with  you  a  bottle  of  ammonia  and  another 
of  volatile  alkali,  in  case  of  experiencing  sunstrokes,  the  stings 
of  insedls,  of  vipers,  the  bites  of  rabid  animals,  &c.*' 

''  Volatile  alkali  "  is  generally  regarded  as  an  antiquated  syno* 
nym  for  ammonia,  though  some,  we  believe,  apply  it  to  ammo- 
nium carbonate.  We  can  certainly  recommend  it  for  the  bites 
of  vipers  and  for  the  stmgs  and  bites  of  many  inse(5ls,  though 
not  for  that  of  the  harvest-bug,  which  requires  the  application  of 
dilute  carbolic  acid.  For  the  bite  of  a  mad  dog  its  value  would 
be  trifling  indeed. 

After  instrudlions  on  the  choice  of  paper  and  presses,  the 
author  points  out  the  seasons  most  advantageous  for  the  field- 
botanist  in  the  different  parts  of  France,  with  regard  to  such 
stations  as  walls  and  ruins,  fields  and  meadows,  woods,  marshes, 
mountains,  and  the  sea-shore. 

After  this  introdu(ftory  matter,  much  of  which  will  prove  very 
useful  to  botanists  travelling  in  France,  the  author  proceeds  to  a 
systematic  account  of  the  vegetable  kingdom  arranged  according 
to  their  families.  The  structural  characteristics  of  the  most 
important  forms  are  shown  by  means  of  numerous  illustrations, 
and  the  geographical  distribution  of  each  family  is  not  forgotten* 
A  very  convenient  feature  of  the  book  is  that  it  gives  the  French 
trivial  and  local  names  of  the  principal  plants,  in  addition  to  the 
scientific  nomenclature. 

The  author  does  not  enter  into  vegetable  physiology.  He  re- 
gards also  apparently  every  species  as  an  ultimate  and  indepen- 
dent fadl.  Hence  he  belongs,  apparently,  to  the  Old  School  of 
Natural  History,  with  its  charadleristic  limitations. 
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Hdnour  to  whom  Honour  is  Due.  Edward  Davy  and  the  Elec- 
tric Telegraph,  1836  to  1839.  ByJ.  J.  Fahie.  Reprinted 
from  the  **  Ele(5lrician,"  Vol.  XL,  1883.  London  :  James 
Gray. 

Short  Memoir  of  Edward  Davy,  M.R.C.S.  By  Henry  Davy, 
M.I>.  Reprinted  from  the  «  Ele<5lrician,"  No.  11,  Vol.  XL, 
1883. 

These  two  pamphlets  may  be  most  conveniently  noticed  to- 
gether. It  appears  that  even  in  this  enlightened  age  not  merely 
the  emoluments,  but  even  the  honour  of  an  invention,  are  not 
equally  distributed.  We  have  been  familiar  with  the  telegraph 
for  nearly  forty  years,  and  we  have  heard  no  little  discussion  as 
to  the  comparative  merit  of  its  originators  and  improvers ;  but 
till  quite  lately  none  of  us  heard  of  one  who  may  fairly  rank  as 
an  independent  co-inventor,  even  if  he  did  not  adlually  anticipate 
Cooke  and  Wheatstone.  In  the  documents  before  us  it  is  ex- 
pressly stated  that  Davy  had  a  clearer  grasp  of  the  requirements 
and  capabilities  of  an  ele(5lric  telegraph  than  probably  Cooke  and 
Wheatstone  themselves  1  In  1837  he  predidled  the  use  of  sub- 
marine cables,  hinted  at  the  telephone,  or  a  system  of  <*  eledlro- 
loquism  ''  as  he  called  it,  and  prophesied  that  the  *<  Government 
would  adopt  the  telegraph  as  a  part  of  their  postal  system.  In 
1836  he  had  a  clear  knowledge  of  the  fadl  that  the  effedl  of  the 
current  on  the  needles  could  be  increased  by  multiplying  the 
convolutions  of  the  coil.  Into  a  knowledge  of  this  fa(5l  we  read 
that ''  Cooke  and  Wheatstone  and  Morse  blundered  painfully.** 
In  Davy*s  MSS.  which  have  recently  come  may  be  traced  the 
principle  of  the  axial  magnet  used  in  Royal  Houses*  telegraph, 
the  germ  of  the  Morse  system  and  of  the  Brown  and  Allan 
relay. 

We  may  now  ask  who  was  this  Edward  Davy  ?  Though  a 
West-country  man,  he  does  not  appear  to  have  been  connedled 
\^ith  Sir  Humphry  Davy.  His  father,  Thomas  Davy,  of  Ottery 
St.  Mary,  was  a  pupil  of  Sir  Astley  Cooper,  and  had  an  exten- 
sive medical  pradlice.  Edward  Davy  was  educated  as  a  surgeon, 
but  a  so-called  medical  practice  which  his  father  bought  for  him 
in  the  Strand  turned  out  to  be  merely  the  business  of  a  pharma- 
cist. He  published  a  small  book  entitled  **  Experimental  Guide 
to  Chemistry,  improved  several  articles  of  apparatus,  and  issued 
a  trade-catalogue  of  chemical  appliances  and  chemicals.  About 
1835  ^^  began  to  experiment  on  the  ele(5lric  telegraph,  and  with 
astonishing  success ;  but,  like  many  men  of  genius,  he  had  no 
business  capacity.  He  exhibited  his  machine  in  Exeter  Hall 
before  it  was  patented,  and  his  exhibition,  as  is  here  stated,  was 
visited  by  Cooke,  Wheatstone,  &c.  What  made  his  invention  a 
failure,  as  far  as  he  himself  was  concerned,  was  his  emigration 


X883J  Analyses  of  Books*  691 

to  Australia  in  1839,  considering  that  his  invention  was  com- 
pleted, secured,  and  made  known,  and  that  nothing  remained 
but  negotiations  which  might  be  left  to  agents.  The  agents, 
however,  did  not  push  the  matter,  and  so  Davy's  patent  fell  into 
the  background.  It  is  interesting  to  add  that  the  inventor  is 
still  living  in  Australia,  honoured  and  prosperous.  For  many 
years  he  was  assayer  to  the  Mint  at  Melbourne,  and  for  the  last 
quarter  of  a  century  he  has  carried  on,  in  partnership  with  one  of 
his  sons,  an  extensive  medical  pra(5tice.  But  until  the  recent 
discovery  of  his  MSS.  (of  the  existence  of  which  the  family 
were  not  'aware)  by  his  nephew,  Dr.  H,  Davy,  of  Exeter,  and 
their  examination  by  Mr.  J.  J.  Fahie,  his  claims  as  the  in- 
ventor of  an  ele(5lric  telegraph  had  lapsed  into  oblivion.  His 
models  and  apparatus  had  been  sent  down  to  Ottery  St.  Mary  in 
1840,  and  stowed  in  an  outhouse.  By  occasion  of  a  removal, 
about  three  years  ago,  they  were  sold  as  old  metal.  Mr.  Fahie 
could  only  nnd  half-a-dozen  old  Daniells,  and  a  few  pieces  of 
copper-wire.  His  MSS.,  we  are  happy  to  learn,  will  shortly  be 
committed  to  the  safe  keeping  of  the  Society  of  Telegraphic 
Engineers. 


The  Prophylactic  Power  of  Copper  in  Epidemic  Cholera.     By 
Arthur  de  N.  Walker,  M.D.    London :  Epps. 

The  recent  revelations  of  M.  Bailly,  showing  that  workers  in 
copper  do  not  enjoy  any  uniform  immunity  in  case  of  cholera, 
render  it  unnecessary  for  us  to  discuss  this  pamphlet. 
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CORRESPONDENCE. 


*•*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


SEX    INFLUENCE    ON    THE    DEVELOPMENT 

OF    SPECIES. 


To  the  Editor  of  the  Journal  of  Science. . 

Sir, — If  we  stop  in  our  progress  backwards  where  the  Kingdom 
of  Nature  first  carries  on  its  evolutions  by  the  outcome  of  the 
conta(5l  of  two  opposites,  ^t  the  first  "  female  *'  and  <*  male  " 
existence  (however  such  a  difference  originated,  if  we  can  con- 
ceive a  state  where  it  did  not  exist),  may  we  not  cast  about  for 
a  solution  there  for  the  origination  of  varieties,  species,  and,  in 
the  end,  sub-kingdoms  ?  Of  course  it  may  be  obje(5led  at  once 
that,  when  such  a  state  was  arrived  at,  the  stone  had  been  set 
rolling,  and  the  inherency  of  development  was  in  being.  But 
what  I  am  arguing  is,  how  much  the  opposite  influence  of  the 
individuals  of  each  pair  of  the  same  variety  has  afiecfled  the 
opposite  sex  in  the  offspring. 

It  is  a  matter  of  astonishment  that  the  animal  kingdom  always 
produces  itself  so  faultlessly,  when  we  look  at  it ;  and  yet  why 
should  it  be  otherwise  7  It  must  be  admitted  that  development 
has  been  very  minute  in  each  stage,  and  of  wide  interval.  The 
question  remains,  What  is  it  that  has  given  rise  to  any  variation, 
any  accident,  any  monstrosity  (as  it  is)  ?  A  long  way  on  we 
might  think  a  pair's  constitution  was  so  weak  that  it  failed  to 
bring  forth  its  own  likeness  exa(5lly,  but  something  partly  like 
itself  and  partly  like  a  remote  ancestral  form,  up  to  which  stage 
of  development  the  constitution  of  the  parents  has  only  strength 
to  bring  it ;  for  surely  a  more  highly  developed  existence  requires 
a  great  effort  of  the  constitution,  or  a  <'  something  '*  vital  ? 

But  when  we  notice  the  effedt  of  crossing  very  near  varieties, 
such  as  different  kinds  of  sheep,  for  instance,  is  not  the  decided 
predominance  of  the  male,  or  the  greater  predominance  of  the 
female,  in  the  offspring  surprising  and  suggestive  7  They  are 
no  mean  halves  of  the  two,  as  any  treatise  on  breeding  will  in- 
form us.    With  domestic  pigeons,  if  two  differently  coloured 
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birds  be  paired,  the  one  or  the  other  is  often  strong  enough  in 
'<  something  "  to  produce  its  own  colour  in  the  ofbpring.  I  have 
crossed  a  yellow  Jacobine  (a  prize  bird)  with  a  common  blue  hen, 
and  in  one  nest  I  have  had  blue  young  ones  like  the  mother,  and 
in  the  next  yellow  ones  with  white  head  and  tips  (and  a  very  poor 
rufF).  This  shows  a  wavering  of  the  two  constitutions,  though 
I  believe  some  pairs  breed  a  constant  result  in  colour,  often 
neither  like  one  nor  the  other.  The  age  of  the  respe<5live  birds 
seems  to  have  an  effedl  on  the  sexes  as  well. 

And  let  us  look  amongst  ourselves :  it  is  in  every  one's  ob- 
servation to  see,  in  different  families,  how  some  all  '*  take  after 
their  mother,"  or  <<  after  their  father,"  in  particular  physical  and 
physiological  items,  often  all  on  one  side.  There  is  a  stronger 
— ^what  ?  in  one  parent.  Nor  is  it  absolutely  a  matter  of  health, 
as  many  know  to  their  sorrow  ;  for  evil  seems  to  dog  the  steps 
of  man  far  more  than  good  does  ! 

It  may  be  admitted,  one  would  think,  that  this  ''  cross  " — so  to 
speak — of  the  sexes  has  its  influence  in  producing  varieties. 
The  first  variety  must  have  originated  in  the  same  kind  of  indi- 
viduals, when  there  were  no  opportunities  for  crossing ;  and  if 
it  must  have  been  so  once,  who  can  say  how  important  a  fadlor 
it  has  been  since  ? 

Two  constant  proportions  of  atoms  in  chemistry  will  give  a 
constant  result ;  vary  one  ever  so  slightly,  and  you  get  nothing, 
or  a  very  distin<5t  result — a  **  new  variety."  And  although  it 
seems  very  far-fetched  to  consider  human  beings  as  two  chemical 
elements,  it  is  easy  to  see,  howsoever  one  may  acquire  a  sh'ght 
over-proportion  of  this  mystic  •*  something,**  the  result  must  be 
a  new  variety. — I  am,  &c., 

D.  Yewdall  Cliff. 


MODERN    INVENTIONS    ANTICIPATED. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — Having  read  with  much  pleasure,  in  your  Septenjber  issue, 
Col.  A.  PameH's  article  on  the  "  Origin  of  Lightning  Rods,'*  I 
was  surprised  to  find  that,  according  to  M.  A.  De  Rochas 
(**  La  Nature,"  1883,  p.  381^,  Franklin  must  have  been  antici- 
pated in  very  remote  antiquity.  It  is  said  there  that  the  ancient 
Etruscans  understood  the  art  of  guiding  the  lightning.  Servius 
relates  that  in  ancient  times  the  priests  caused  their  sacrifices  to 
be  ignited  by  lightning.  Tullus  Hostilius  on  such  an  occasion 
was  struck  dead  because  he  negledted  the  precautions  given  by 
Numa« 
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The  same  author  shows  also'  that  burning*glasses  have  been 
known  from  time  immemorial,  and  are  mentioned  in  the 
**  Clouds "  of  Aristophanes,  whilst  a  plano-convex  lens  has 
a(flually  been  found  in  the  Ruins  of  Nineveh. 

M.  De  Rochas,  in  an  earlier  portion  of  the  same  volume  of 
**  La  Nature,"  mentions  also  that  fire-engines  were  known  to 
Hero  of  Alexandria,  and  were  described  by  him  clearly  in  his 
"  Pneumatika.*'  They  were  improved,  according  to  Vitruvius^ 
by  Ctesibius,  and  were  hence  known  as  the  Ctesibian  machines. 
In  the  Dark  Ages  they  were  lost  sight  of,  and  were  re-invented 
at  Augsburg  early  in  the  sixteenth  century. 

Now,  Sir,  I  would  not  have  troubled  you  with  a  mention  of 
these  fadts  were  they  merely  historical  curiosities ;  but  they 
seem  to  me  in8tru(5live.  They  prove  that  useful  arts  and  prac- 
tical inventions,  and  perhaps  a  body  of  Science  from  which  they 
were  derived,  may  be  lost  sight  of  and  afterwards  may  be  re- 
invented. Hence  it  is  at  least  possible  that  arts  may  have  once 
flourished  which  have  been  forgotten,  but  have  not  been  reco- 
vered. In  any  case  it  is  certain  that  the  career  of  mankind  has 
not  been  one  of  unbroken  **  progress." 

I  may  venture,  further,  to  suggest  that  the  occult  knowledge 
claimed  by  certain  mystics  may  be  simply  a  more  or  less  frag- 
mentary relic  of  what  was  once  commonly  known.  Have  we 
not  in  the  above,  too,  a  natural  explanation  of  the  miraculous 
"  fire  from  heaven  "  which  occurs  in  the  mythologies  of  various 
nations  ? — I  am,  &c., 

A  LUCRETIAN. 


INJURIOUS    INSECTS. 


To  the  Editor  of  the  journal  of  Science. 

Sir,— I  was  much  surprised  to  find,  a  few  days  ago,  the  folllowing 
assertions  in  a  widely-circulated  paper: — <* Wherever  these 
troublesome  pests  [apparently  house-flies]  abound  we  may 
always  find  consolation  in  the  knowledge  that  they  absorb  im- 
purities which  would  otherwise  cause  far  more  serious  incon- 
veniences than  any  that  can  be  fairly  ascribed  to  the  buzzing 
restless  little  pests  themselves." 

Again,  in  the  same  leaderette  is  to  be  read — ''  If  the  daddy- 
longlegs cannot  give  so  good  an  account  of  himself  as  this,  he 
can  at  all  events  defy  the  breath  of  slander  to  sully  the  harmless 
reputation  of  his  brief  existence."  (!  t) 
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To  take  the  latter  of  these  two  assertions  first,  I  noticed  many 
years  ago  that  the  daddy-longlegs,  when  in  the  larva  state, 
cuts  off  seedling  plants  just  under  the  surface  of  the  ground,  so 
that  they  perish.  On  referring  to  standard  authorities  to  see  if 
the  observation  was  novel,  I  found  it  recorded  by  Professor 
Westwood,  as  far  back  as  1840,  in  his  "  Modern  Classification 
of  Insedls,*'  that  '^This  is  particularly  the  case  with  Tipula 
oleracea,  the  larvse  of  which  sometimes  thus  completely  lay  bare 
wide  tra(5ls  of  meadow/'  Anyone  who  consults  more  recent 
authors  on  Economic  Entomology — e.g,,  Miss  Ormerod — will 
find  that  this  supposed  <*  harmless  "  creature  for  destroying  grass 
and  com  may  rank  with  the  wire  worm. 

The  theory  that  house-flies  and  other  Dipterous  insedts  are 
safe  and  useful  scavengers  is  equally  erroneous.  They  << absorb" 
putrid  and  morbific  matter,  and  convey  it  into  our  food  and  our 
very  blood,  and  thus  convey  carbuncle,  ophthalmia,  leprosy,  &c., 
from  one  patient  to  another.  This  1  submit  is  a  somewhat 
''  serious  inconvenience."  One  of  the  saddest  features  of  the 
day  is  that  persons  come  forward  or  are  set  to  write  on  subjects 
about  which  they  have  no  special  knowledge. — I  am,  &c., 

S. 


THE    APPOINTMENT    OF    A    PUBLIC 

EXECUTIONER. 

To  the  Editor  of  the  journal  of  Science, 

Sir, — Surely  in  these  enlightened  days  an  appointment  of  such 
importance  as  that  of  Public  Executioner  will  not  be  left  to 
<<  influence  or  nepotism."  I  hope  to  see  the  announcement  in 
due  form  that  an  "  open  competition  "  will  be  held,  and  that 
intending  candidates  must  prove  their  competency  by  submitting 
to  an  examination. — I  am,  &c., 

R.  M.  N. 
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NOTES. 


Biology  in  the  German f  Austrian^  and  Swiss  Universities. 
Winter  Semester, —  The  following  Professors  and  Assistants 
give  instrudlions  in  the  different  departments  of  Biological 
Science : — 

Basle :  ROtimeyer,  natural  history  of  the  Vertebrates ;  V6cht- 
ing,  general  botany  and  microscopy;  Griesbach,  general  and 
special  zoology. 

Berlin :  Schwendener,  general  botany ;  Westermaier,  vege- 
table physiology ;  Magnus,  botanical  colloquia ;  Von  Martens, 
systematic  zoology  and  zoological  colloquia. 

Bern :  Fischer,  botany ;  Bachmann,  palaeontology ;  Studer, 
general  zoology  and  zoological  exercises. 

Bonn :  Pohlig,  fossil  Mammalia ;  Schliiter,  introdudlion  to 
original  work  in  palaeontology;  Strassburger,  special  botany, 
microscopic  botany,  and  introdtidtion-to  original  work  ;  Hertwig, 
zoology ;  Bertkan,  pradlice  in  determining  animals. 

Breslau :  Schneider,  zoology  and  zoological  pradlice ;  Cohn, 
fungology,  principles  of  general  botany,  and  vegetable  physi- 
ology ;  Roemer,  palaeontology. 

Dorpat :  Rosenberg,  evolution  of  the  Vertebrates ;  Grewingk, 
palaeontological  pracflice  ;  Klinge,  general  botany,  determination 
of  plants,  and  botanical  excursions. 

Freiburg:  Hildebrand,  microscopic  botany;  Weismann,  zoo- 
logy ;  Gruber,  zootomical  practice. 

Giessen  :  Hoffmann,  vegetable  physiology  and  general  botany ; 
Ludwig,  zoological  pra(5lice, 

Graz :  Leitgeb,  general  botany  ;  Von  Ettingshausen,  vegetable 
palaeontology ;  Haberlandt,  vegetable  physiology ;  Schulze, 
zoology,  with  demonstrations  and  work  in  the  Zoological  In- 
stitute. 

Halle :  Von  Fritzsch,  palaeontology ;  Grenacher,  systematic 
zoology  and  animal  morphology. 

Heidelberg :  Btitschli,  zoological  pracflice  and  demonstrations ; 
Kossmann,  zoological  laboratory  ;  Pfitzer,  systematic  botany  and 
work  in  the  Botanical  Institute. 

Jena :  Preyer,  physiology,  introdu(ftion  to  research  in  the 
physiological  laboratory;  Haeckel,  zoology,  with  pradlice  and 
introdu(5lion  to  research ;  Stahl,  principles  of  botany,  pradlice, 
and  research  ;  Detmer,  experimental  vegetable  physiology. 
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Kiehl :  Mobius,  zoological  pradlice ;  Bngler,  vegetable  morph* 
ology  and  physiology. 

Leipzig :  Schenck,  experimental  vegetable  physiology ;  Leuck- 
arty  zootomic  pra(5lice ;  Chun,  zoology ;  Marshall,  the  Darwinian 
theory ;  Fischer,  morphology  of  mosses. 

Munich  :  Hartig,  anatomy  and  physiology  of  plants,  with  mi- 
croscopic demonstrations,  microscopic  praAice  for  advanced 
students ;  Von  N&geli,  systematic  botany ;  Zittel,  palaeontology ; 
Spangenberg,  zoology. 

Prag :  Gintl,  palaeontology  of  the  Bvertebrates,  and  the  Dar- 
winian dodlrine  with  reference  to  palaeontology ;  Weiss,  general 
botany,  and  use  of  the  microscope ;  Von  Stein,  general  zoology. 

Strassburg :  Benecke,  palaeontology ;  De  Bary,  work  in  the 
botanical  laboratory;  Schmidt,  zoology,  and  work  in  the  Zoolo* 
gical  Institute  for  advanced  students. 

Stuttgart :  J&ger,  zoology ;  Von  Ahles,  vegetable  anatomy  and 
physiology. 

Wiirzburg :  Virchow  and  Von  Kdiliker,  histology ;  Von  Sachs, 
vegetable  anatomy  and  physiology ;  Semper,  general  zoology. 

In  these  days  of  cramming  for  examinations  it  is  pleasant  to 
find  a  course  of  teaching  carried  on  purely  for  the  sake  of  im- 
parting knowledge  of  any  kind.  The  recently  issued  numbers 
of  the  << Journal  of  the  Quekett  Microscopical  Club''  contain, 
among  the  usual  matter,  reports  of  demonstrations  given  during 
the  Session  on  subjedls  of  importance  to  microscopists.  This  is 
not  the  first  time  that  this  Society  has  shown  its  anxiety  to  pro- 
vide for  the  instru(5lion  of  its  younger  members.  Soon  after  its 
commencement,  in  1865,  arrangements  were  made  for  a  course 
of  ledlures  on  the  use  of  the  microscope,  and,  thanks  to  the 
le(5turer  and  his  zealous  demonstrators,  the  pupils  acquired  con- 
siderable knowledge  of  the  manner  of  condu(fling  histological 
investigations :  so  great  was  the  success  of  this  first  attempt 
that  in  two  succeeding  years  the  ledlures  were  repeated,  and 
many  of  the  pupils  in  the  first  course  were  able  to  render  valu- 
able service  as  assistants  in  the  second  and  third.  During  the 
early  part  of  the  present  Session  the  following  demonstrations 
have  been  given  by  members  who  have  made  a  special  study  of 
their  respedtive  subjedls  : — "  Staining  Tissues,"  one  of  the  most 
recent  and  valuable  aids  to  research.  **  Photo- micrography." 
"  Shore  Collecfting,"  a  subjedl  upon  which  very  little  has  been 
written,  and  where  the  experience  of  a  colledlor  accustomed  to 
work  on  the  sea-coast  must  prove  of  the  greatest  value  to  in- 
tending inquirers.  "  Preparing  parts  of  Insedls,"  a  subje(5t  full 
of  difiiculties  to  the  unassisted  beginner.  **  Microscopic  Vision," 
n  which  the  much-negle(5ted  discoveries  of  Professor  Abbe  were 
simply  and  clearly  explained.    <'  Mosses,''  by  a  botanist  who  has 
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devoted  his  entire  energies  for  many  years  to  the  subjedt.  The 
whole  course  was,  where  pradticable,  fully  illustrated,  and  every 
attention  given  to  the  answering  of  enquiries,  which  were  very 
freely  made. 

Microscopists  have  not  been  slow  in  taking  advantage  of  the 
introdudlion  of  the  very  sensitive  dry  plates.  Several  con- 
trivances by  which  they  can  be  utilised  for  the  purposes  of  photo- 
micrography appear  in  the  journals  of  the  various  societies. 
Most  of  the  arrangements  are  simple  in  the  extreme,  and  the 
light  given  by  a  weIl-constru(fled  paraffin  lamp  is  sufficient  for 
obtaining  good  negatives  with  all  but  the  highest  powers. 

Mr.  J.  Leiter,  of  Vienna,  has  constructed  a  singular  modifica- 
tion of  the  microscope,  to  which  the  name  of  gastroscope  has 
been  given,  hs  use  is  for  exploring  the  interior  of  the  human 
stomach.  It  consists  of  a  metal  tube  65  cm.  long  and  14  m.m. 
thick,  bent  at  an  angle  of  150°  at  about  one-fourth  of  its  length 
from  the  lower  end.  At  the  lower  extremity  is  contained  an 
incandescent  eledtric  lamp  for  illumination  of  the  interior  of  the 
stomach,  and  an  objecflive  at  the  back  of  which  is  a  prism  to 
refledl  the  pencil  along  the  length  of  the  tube ;  at  the  bend  it  is 
again  refledled  by  another  prism  to  the  eye-piece.  Provision  is 
made  for  a  circulation  of  cold  water  to  prevent  the  lower  end  of 
the  tube  becoming  inconveniently  hot. 

Dr.  C.  Virchow,  in  his  Inaugural  Dissertation,  questions  the 
prevalent  opinion  that  the  plants  which  formed  upland  peat-moors 
are  capable  of  flourishing  only  on  soils  poor  in  lime. 

«  Biedermann's  Central-Blatt  *'  questions  the  opinion  of  Prof. 
W.  N.  Hartley,  that  the  colouring-matter  of  peaty  soils  is  analo- 
gous to  alizarine. 

Dr.  T.  M.  Madden  (<<  Medical  Press  ")  points  out  that,  in  the 
short  time  since  the  annual  reports  of  the  Commissioners  in 
Lunacy  have  been  issued,  the  proportion  of  insane  persons  has 
risen  from  i  in  800  to  i  in  300  of  the  population.  Mental  de- 
rangement is  now  more  common  among  women  than  among 
men,  "  one  result  of  that  hopeless  contest  with  Nature's  laws  in 
which  those  are  engaged  who  seek  to  unsex  themselves  by 
assuming  all  masculine  pursuits  and  modes  of  life.** 

« 

Cremation  has  been  officially  introduced  in  Brazil  in  the  case 
of  persons  who  die  of  yellow  fever. 

The  **  Medical  Press  and  Circular  "  complains  with  just  in- 
dignation of  the  inconsistency  of  the  Legislature  in  sanctioning 
pigeon-shooting,  whilst  suppressing  physiological  experimenta- 
tion. 
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M.  V.  Burq  (<<  Comptes  Rendus  ")  strongly  recommeds  the 
internal  and  external  use  of  copper  as  a  preservative  against  the 
cholera. 

According  to  M.  B.  Delachanal  the  bitumen  of  the  Dead  Sea 
is  distinguished  from  other  bitumens  by  the  presence  of  sulphur 
in  its  composition. 

Dr.  Jackson,  in  a  paper  read  before  the  West  Kent  Medico- 
Chirurgical  Society,  shows  that  pre-historical  man  was  afflidled 
with  a  variety  of  diseases,  including  syphilis. 

According  to  the  **  Medical  Press  and  Circular  "  the  wife  of 
Prince  Bismarck  is  '*  a  trafQcker  in  a  nostrum,  made  from 
magpies'  wings,  for  the  cure  of  epilepsy  "  ! 

At  the  Glasgow  Congress  of  the  Sanitary  Institute  of  Great 
Britain  an  address  to  the  working  classes  was  to  be  delivered  by 
Dr.  Alfred  Carpenter,  of  Croydon, — doubtless  in  glorification  of 
sewage-irrigation. 

The  Rev.  A.  Irving  (**  Geolog.  Mag.")  contends  that  the  green 
colour  of  the  Lower  and  Middle  Bagshot  Sands  is  due  not  to  any 
mineral  matter,  but  to  vegetable  impurities. 

The  recently-published  observation  that  meat  can  be  protedled 
from  putrefadlion  by  means  of  carbonic  acid  was  anticipated  by 
Hermbstadt  as  early  as  1791. 

At  the  September  meeting  of  the  Entomological  Society  the 
Rev.  Mr.  Gorham  read  an  interesting  paper  on  the  Insedl  Fauna 
of  Japan,  showing  that  it  was  not  formed  by  immigration,  but 
was  essentially  endemic. 

At  the  same  meeting  was  exhibited  a  hermaphrodite  specimen 
of  Macropis  labiata. 

Says  Dr.  H.  Rowland,  in  the  Physical  Se<5tion  of  the  American 
Association,  <<  It  is  a  fa(5l  in  Nature  which  no  democracy  can 
change  that  men  are  not  equal." 

It  appears  that  Dr.  Hermann  Kolbe,  Professor  at  the  Uni- 
versity at  Leipzig  and  Editor  of  the  <*  Journal  fiir  Praktische 
Chemie,''  has  been  sentenced  to  a  penalty  of  200  marks  for  in- 
sulting Dr.  Georg  Krause,  of  Coethon,  Editor  of  the  **  Chemiker 
Zeitung."  In  Germany  it  is  exceedingly  difficult  to  conducfl  a 
controversy  without  incurring  the  risk  of  legal  proceedings  ;  but 
by  way  of  compensation  the  penalties  and  costs  in  such  cases 
are  out  of  all  comparison  smaller  than  in  England. 

Prof.  G.  Wiedemann,  in  a  very  brief  notice  of  the  experiments 
of  the  **  Reichenbach  Committee  "  of  the  Society  for  Psychical 
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Research,  speaks  of  them  as  the  "  almost  forgotten  and  already, 
thoroughly  refuted  experiments  of  Reichenbach  on  the  so- 
called  Od." 

Herr  H.  Dewitz  (**  Zoolog.  Anzeiger  ")  shows  that  in  so-called 
apterous  beetles  (e.g.,  Niphus  hololeucus)  rudimentary  hind  wings 
appear  towards  tne  close  of  the  larval  period,  but  become  obso- 
lete during  the  further  development  of  the  insedl.  Hence  he 
concludes  that  this  species  once  possessed  fully  developed  wings 
which  have  gradually  become  abortive  from  disuse, — a  change 
which  must  have  modified  other  parts  also. 

M.  H.  Fol  (<<  Comptes  Rendus  "),  in  a  memoir  on  the  <*  Origin 
of  Individuality  in  the  Higher  Animals,"  comes  to  the  conclusion 
that  neither  the  ovum,  nor  the  female  nucleus,  nor  the  spermato- 
zooid,  taken  separately,  suffices  to  determine  the  individuality. 

Mr.  J.  D.  Caton  ('^  American  Naturalist  '*)  gives  an  account  of 
a  cat  which  when  she  had  caught  a  prairie  gophir  always  brought 
it  home  to  exhibit  before  devouring  it.  But  when  she  had  caught 
a  bird,  for  which  she  had  been  often  reproved,  she  always  ate  it 
in  secret. 

Mr.  E.  D.  Cope,  in  the  same  journal,  considers  that  the  non- 
aggressive  and  over-harassed  Herbivora  have  developed  the 
higher  brain-stru(5ture,  whilst  the  inferiority  of  brain-type  of  the 
Carnivora  is  a  well-known  fadl  of  present  and  past  time. 

It  would  appear  that,  as  far  as  the  number  of  members  is  con- 
cerned, the  French  Association  for  the  Advancement  of  Science 
is  more  successful  than  the  sister  body  on  this  side  the 
Channel. 

According  to  H.  A,  Wieler  ("  Botanische  Zeitung  '*)  plants 
grow  more  rapidly  in  rarefied  air  than  at  the  ordinaiy  atmo- 
spheric pressure. 

It  is  significant  that  official  incapacity  and  corruption  should 
reach  their  maximum  in  China,  where  competitive  examinations 
have  prevailed  for  so  many  centuries. 

In  the  majority  of  plants  the  leaves,  according  to  Haberlandt 
and  Boehm,  exhale  more  strongly  than  the  flowers. 

Mexican  meteorites,  as  compared  with  those  of  Europe,  are 
distinguished  by  their  greater  magnitude. 

Prof.  Thomas  Meehan  finds  that  trees  do  not,  as  commonly 
supposed,  expand  on  exposure  to  severe  cold,  from  the  freezing 
of  the  sap,  but  contraA  to  a  considerable  extent. 

Herr  Munk  (<<  Berlin.  Akad.  der  Wissenschaft '')  finds  that  if 
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the  cerebral  hemispheres  in  birds  are  removed,  total  blindness 
ensues.  If,  e.g.,  the  right  hemisphere  is  removed,  the  vision  of 
the  left  eye  i^  either  entirely  destroyed  or  greatly  damaged,  and 
if  the  right  eye  is  then  extirpated  complete  blindness  results. 

■ 

M.  De  Lapparent  (<'  Les  Mondes  ")  bases  crystallography  upon 
the  following  principle  : — **  In  a  homogeneous  crystalline  medium 
the  physical  properties,  variable  in  general  with  the  dire<5lions 
followed,  are  identical  for  all  parallel  diredlions,  whatever  may 
be  the  point  of  departure." 

According  to  Dr.  Arthur  Christiani  light  exerts  a  favourable 
influence  upon  the  vegetative  sphere  of  the  human  economy,  by 
increasing  the  adlivity  of  that  portion  of  the  brain  upon  which 
respiration  depends. 

M.  Weber  ("  Chem.  Central  Blatt ")  has  found  that  the  hydro- 
cyanic acid  secreted  by  myriapods  of  the  genus  Fontaria  is 
elaborated  by  certain  glands  arranged  along  both  sides  of  the 
animal.  Does  this  secretion  prove  a  protedlion  against  birds, 
spiders,  &c.  ? 

Foods  for  infants  now  rank  high  among  the  positive  checks  to 
population. 

The  quack  ought  to  be  a  patriot  out  of  gratitude,  for  his 
country  rears  him  a  constant  supply  of  dupes. 

Mr.  S.  Kneeland  gives,  in  '*  Science,"  a  number  of  instances 
proving  that  crows  do  occasionally  grasp  and  carry  booty  in  their 
claws,  after  the  manner  of  the  Raptores. 

M.  Faye  (**  Comptes  Rendus  "J  combats  the  theory  of  M.  De- 
launey  that  the  planets,  especially  Jupiter  and  Saturn,  exert  a 
decisive  a(5lion  upon  earthquakes. 

M.  Ramon  de  Luna,  in  a  communication  to  the  Academy  of 
Sciences,  maintains  that  the  cause  of  cholera  is  always  found  in 
the  air,  and  that  it  adls  upon  men  through  the  respiratory 
organs. 

We  regret  to  find  that  the  Social  Science  Association  is  about 
to  advocate  increased  restridlions  on  the  sale  of  <*  poisons  " — a 
step  which  will  seriously  hamper  chemical  research  and  harass 
various  manufadlures. 

The  assertion  that  a  '*  high  birth-rate  is  the  invariable  conco- 
mitant of  prosperity  "  is  refuted  by  the  example  of  France. 

According  to  Dr.  Marloth  (**  Botanisches  Jahrbticher  ")  almost 
all  seeds  are  protedled  against  injury  from  without  by  the  deve- 
lopment of  thick,  dense  layers.    The  strata  show  such  diversity 
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(even  in  closely  allied  groups)  that  their  strudlure  is  of  Uttle 
value  for  systematic  purposes. 

Dr.  Freire,  of  Rio  Janeiro,  shows  that  soil  from  the  graves  of 
persons  who  have  died  with  yellow  fever  swarms  with  microbia, 
which  by  innoculation  produce  the  disease  in  animals. 

According  to  '<  Light'*  a  Mrs.  Croad,  now  of  the  Clapham 
Home  for  Incurables,  though  blind,  is  said  to  distinguish  colours 
by  passing  the  objedl  over  her  cheek.  To  her  '<  each  colour  has 
its  peculiar  degree  of  heat,  smoothness,  roughness,  or  proje(5lion. 
White  is  cold  ;  black,  hot  or  raised  ;  red,  very  hot  and  smooth  ; 
blue,  hot  and  grating ;  brown,  very  grating." 

We  are  informed  that  on  Odlober  12th  the  Duke  of  Argyll  will 
deliver  a  Lredlure,  in  Glasgow,  on  **  Geology  and  the  Deluge.'' 

We  are  happy  to  find  that  Mr.  Gerald  Massey's  Le<5lures  are 
being  attended  by  large  and  intelligent  audiences. 

M.  L.  Cri6  ('<  Comptes  Rendus  ")  has  made  a  study  of  the 
Eocene  Flora  of  Western  France,  as  compared  with  that  of 
Alum  Bay  and  Bournemouth. 
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I.    THE    DISTRIBUTION    OF    COLOUR    IN 
REPTILES,    BIRDS,    AND    MAMMALS. 

E  take  the  opportunity  of  laying  before  our  readers 
some  of  the  main  results  which  Herr  Eimer  has 
reached  in  his  prolonged  investigations  on  this 
difficult  and  interesting  subjedl.  To  the  ordinary  observer 
the  patterns  or  designs  recognisable  in  animals  seem  essen- 
tially lawless, — or  at  least  appear  to  follow  no  regular,  far- 
reaching  principle.  Even  zoological  specialists  have,  for 
the  most  part,  come  merely  upon  a  few  vague  generalisa- 
tions which  carry  us  but  a  little  way.  Thus  some  of  our 
correspondents  have  called  attention  to  the  parallel  bands, 
at  right  angles,  or  nearly  so,  to  the  major  axis  of  the  body, 
which  may  be  traced  in  the  tiger,  the  zebra,  and  in  numbers 
of  beetles  and  Lepidoptera, — in  the  latter  both  in  the  mature 
and  the  larval  condition. 

Herr  Eimer  appears  to  have  commenced  his  studies  upon 
reptiles,  and  more  especially  upon  lizards.  In  their  mani- 
fold and  seemingly  arbitrary  designs  he  has  traced  a  stridt 
regularity.  The  patterns  in  question  are  reducible  to  three 
fundamental  forms — longitudinal  stripes,  transverse  stripes, 
and  spots.  The  first-mentioned  of  these  three  styles  he 
considers  as  the  primitive  form,  from  which  the  two  others 
have  been  developed  by  transformation,  and  are  still  under- 
going changes.  There  are  a  certain  number  of  such  longi- 
tudinal stripes,  occupying  normal  positions,  and  appearing 
as  the  original  rudimentary  starting-point  of  all  colouration. 
On  every  hand  we  find  species  which  still  display  this 
primitive  type  of  simple  longitudinal  striping.  Others  are 
spotted,  and  others  **  tigrated  "  (Herr  Eimer's  convenient 

V©L.  V.   (THIRD  SERIES.)  2  T 


634  ^^^  Distribution  of  Colour  [November, 

expression  for  transversely  banded),  and  between  these  types 
there  are  the  most  manifold  transition-forms.  Not  unfre- 
quently  all  traces  of  pattern  or  design  disappear  at  an  earlier 
or  later  stage,  leaving  the  animal  concolorous.  But  even  to 
the  present  day  the  species  with  higher  stages  of  design 
pass  through  the  lower  stages  in  the  course  of  their  indivi- 
dual development.  Thus  tigrated  species  are  in  their  youth 
spotted,  and  at  a  still  earlier  stage  long-striped.  Certain 
concolorous  species— ^.g^.,  the  lion — are  in  youth  tigrated, 
earlier  spotted,  and  earlier  still  long-striped.  Hence  Eimer 
concludes  that  in  primitive  ages  there  existed  only  striped 
forms,  from  which  other  designs  have  gradually  arisen.  We 
have  thus  a  new  confirmation  of  the  biogenetic  law,  accord- 
ing to  which  the  history  of  the  individual  is  an  epitome  of 
the  career  of  its  ancestry. 

In  these  successive  transformations  Eimer  establishes  the 
fadl  that  everywhere  the  female  sex  retains  a  more  juvenile 
colouration  than  the  male,  thus  remaining  on  a  lower  stage 
of  development.  Hence  the  law  of  '*  male  preponderance." 
Eimer  shows  further — and  this  is  a  most  interesting  fadt — 
that  the  transformations  of  design  take  place  in  a  certain 
direction  along  the  body.  In  lizards  this  occurs  from 
behind  forwards,  so  that  every  new  property  appears  first  at 
the  posterior  extremity  of  the  body,  extending  gradually  for- 
wards, whilst  the  original  design  remains  longest  in  the 
anterior  parts.  This  rule  Eimer  calls  the  "  law  of  undu- 
latory  development,"  and  he  traces  it  both  in  the  history  of 
the  species  and  of  the  individual. 

Turning  from  reptiles  to  birds,  mammals,  Lepidoptera 
and  their  larvae,  Herr  Eimer  traces  the  same  three  funda- 
mental types  of  design,  and  the  same  relations.  In  birds, 
especially,  the  biogenetic  law  of  colouration  and  the  law  of 
male  preponderance  are  veiy  strikingly  manifest. 

Young  birds  of  allied  genera  or  species  have  the  same 
designs  and  the  same  colours,  even  when  very  distinA  at 
maturity.  The  females  generally  retain  more  or  less  the 
original,  youthful  colouration,  whilst  the  males  of  the 
species  deviate  most  widely  from  each  other  in  their  adult 
stage.  We  may  take  as  an  instance  such  groups  as  the 
thrushes,  or  the  Raptores.  In  these,  and  in  many  other 
cases,  it  may  be  observed  that  the  plumage  of  the  young, 
and  of  the  mature  hen,  displays  streaky  spots  following  the 
direction  of  the  length  of  the  body.  In  the  adult  male  the 
spots  are  directed  transversely,  or  disappear  altogether,  this 
change  being  accompanied  by  a  variation  in  colour. 

These  relations  appear  especially  striking  in   birds  of 
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prey.  The  young  of  almost  all  European  species  have  a 
brown  plumage,  marked  with  black  longitudinal  dashes 
which  sometimes  form  black  lines,  and  are  subsequently 
resolved  into  longitudinal  spots.  The  females  often  retain 
this  plumage,  but  sometimes  in  them — at  least  in  age — it  is 
transformed  into  a  transverse  pattern.  In  the  male  this 
change  takes  place,  as  a  rule,  on  the  approach  of  maturity. 
The  longitudinal  stripes  persist  longest  on  the  under  surface 
of  the  body.  The  back  loses  all  pattern,  and  becomes  con- 
colorous,  first  in  the  male,  whilst  transverse  stripes  may 
remain  on  the  lower  side  of  the  tail  and  the  wings,  or  on 
the  entire  under  surface.  Hence  the  back  of  these  birds  is 
the  first  part  to  display  new  properties.  Numerous  in- 
stances show  that  here  also,  as  with  lizards,  the  youthful 
design  persists  longest  in  the  anterior  part  of  the  body, 
whilst  the  new  design  begins  at  the  posterior  extremity  and 
spreads  headwards.  Sometimes  all  these  stages  of  trans- 
formation may  be  met  with  in  the  plumage  of  a  single  bird. 
Thus  the  throat  may  have  long  stripes,  the  breast  longish 
spots,  which  lower  down  pass  into  a  broken  design  of  spots 
forming  a  transition  to  the  transverse  pattern,  which  becomes 
fully  pronounced  on  the  tail,  whilst  the  back  has  become 
concolorous.  The  "  law  of  undulatory  development "  is 
therefore  as  manifest  among  birds  as  among  lizards. 

Herr  Eimer  summarises  his  observations  on  falcons  as 
follows : — In  youth,  leaving  the  earliest  down  out  of  consi- 
deration, as  it  has  generally  no  design  at  all,  we  find  a 
brown  ground-colour  and  ^^  pattern  of  longitudinal  stripes 
predominate.  In  the  female  both  these  features  persist 
longest,  whilst  new  charadteristics  appear  in  the  males,  and 
especially  in  the  elder  males.  The  new  features  appearing 
are  transverse  stripes,  and  a  grey,  greyish  blue,  rusty  brown 
or  black  colour.  The  transverse  pattern  appears  earlier 
than  the  new  colour.  Each  new  stage  of  pattern  appears 
first  in  the  vigorous  adult  males.  The  forms  with  the  more 
advanced  charafters  always  pass  through  the  lower  stages. 
The  females  of  each  form  remain  on  a  lower  stage,  and 
generally  on  the  next  lower  stage  than  their  respeftive  males. 
Finally,  it  always  appears  that  the  new  features,  especially 
the  transverse  stripes,  commence  at  the  posterior  extremity 
and  advance  forwards,  the  youthful  design  persisting  longest 
at  the  head,  whilst  the  upper  surface  is  changed  more 
rapidly  than  the  lower. 

Herr  Eimer  then  extends  his  observations  to  the  Mam- 
malia, summarising  his  results  as  follows : — Among  the 
mammals,  also,  the  distribution  of  colour  may  be  reduced 
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to  long  stripes,  spots,  and  transverse  bands.  The  longitu- 
dinal stripes  arc  here  also  the  pristine  pattern  from  which 
spots  and  transverse  bands  proceed  in  turn,  whilst  as  the 
ultimate  stage  the  pattern  disappears  and  the  animal  be- 
comes concolorous.  The  mammalian  fauna  was  originally 
striped,  whilst  spotty  and  tigrated  forms  appeared  in  suc- 
cession, the  same  changes  of  design  appearing  in  the  same 
order  of  succession.  Sometimes  there  appear  only  transitory 
intimations  of  the  earlier  types ;  the  last  is  sometimes 
wanting;  sometimes  the  intermediate  also,  and  some- 
times all. 

The  laws  of  male  preponderance,  and  of  the  undulatory 
propagation  of  development  from  behind  forwards,  have  not 
been  so  distin(5tly  traced  as  in  birds  and  reptiles.  But  a 
progressive  development  from  below  upwards  is  shown  in 
this  manner,  that  the  longitudinal  design  persists  longest  in 
the  median  line  of  the  back,  often  as  a  single  stripe,  whilst 
lower  down  it  is  resolved  into  spots  or  even  transformed 
into  bands. 

In  Mammalia,  as  well  as  in  other  animals,  the  trans- 
formation of  the  designs  takes  place  according  to  fixed  laws. 
Not  even  the  most  insignificant  spot  on  the  body  is  without 
genetic  or  phylogenetic  signification.  The  persistence  of 
the  heredity  of  such  marks  is  extraordinary,  and  thus  here 
also  the  design  appears  a  most  important  means  for  recog- 
nising the  affinity  of  forms,  and  for  a  scientific  classification. 

For  further  details  we  must  refer  our  readers  to  the 
"  Jahreshefte  des  Vereins  filr  Naturkunde  in  Wilrtemberg  " 
(vol.  xxxix.,  1883,  p.  56). 

From  the  uniformities  which  he  has  recognised, — accord- 
ing to  which  the  transformation  of  patterns^  proceeds,  even 
to  the  minutest  detail, — and  from  the  circumstance  that 
in  numberless  cases  animals  and  plants  produce  formations 
in  which  the  principle  of  utility  can  have  had  no  immediate 
effedl,  but  whose  origin  may  be  compared  with  that  of  crys- 
tals, Herr  Eimer  concludes  that  the  essential  principle  of 
the  conversion  of  forms  is  a  development  depending  upon 
constitutional  causes,  and  proceeding  of  necessity  in  a  cer- 
tain diredlion.  The  principle  of  utility,  though  important, 
is  merely  a  modifying  fa(5tor.  The  origin  of  new  species 
depends,  according  to  Eimer,  upon  the  arrest  of  forms  in 
various  stages  of  this  natural  development. 


1883.]  Economy  of  Euel  in  House  Fires.  637 


IL    ECONOMY  OF    FUEL    IN    HOUSE    FIRES. 

By  T.  Fletcher,  F.C.S. 

HE  opinion  expressed  in  the  September  issue  of  the 
"  Journal  of  Science  "  that  open  fires  should  be  re- 
nounced in  favour  of  stoves  is  one  not  at  all  likely  to 
be  a  general  one  where  the  cost  of  fuel  is  not  excessive. 
Having  for  years  in  succession  tested,  in  aftual  praftice  in 
my  own  house,  nearly  every  possible  system  of  heating, — by 
warm-air  flues,  hot  water,  close  and  open  stoves  heated  by 
gas,  coal,  and  coke,  open  fires  of  coke  and  coal,  gas  stoves 
and  gas  fires, — it  will  possibly  be  a  matter  of  interest  to  some 
how  the  series  of  trials  has  terminated  by  the  survival  of 
the  fittest. 

The  tests  have  been  undertaken  partly  as  a  question  of 
personal  comfort  and  economy,  and  partly  to  obtain  informa- 
tion for  business  purposes  ;  and  the  latter  reason  has  enabled 
me  to  carry  out  the  experiments  in  a  much  more  exhaustive 
and  complete  form  than  is  likely  to  be  done  by  any  private 
individual  for  his  own  comfort. 

Where  a  large  body  of  air  has  to  be  heated  in  public 
rooms,  plant-houses,  and  similar  stru(5tures,  there  can  be 
little  doubt  that  hot-water  pipes  give  the  best  result ;  and 
in  my  own  experience  the  most  satisfactory  boiler  is  a  simple 
coil  of  iron  pipe,  with  the  fire  in  the  centre.  Where  equal 
and  steady  heating  is  required  it  is  advisable  to  put  in  the 
circuit  a  large  tank  for  hot  water,  into  which  all  surplus 
heat  is  taken  and  stored.  By  this  means,  with  the  most 
irregular  firing  by  careless  and  unskilled  servants,  the  tem- 
perature of  plant-houses  and  rooms  which  require  to  be 
kept  aired  can  be  controlled  with  perfedl  ease  and  little 
trouble ;  but  to  sit  quietly  and  comfortably  in  rooms  so 
heated  is  out  of  the  question,  apparenly  for  the  simple  reason 
that  the  temperature  of  the  floor  and  lower  strata  of  air  is 
always  lower  than  that  of  the  upper  parts,  the  consequence 
being  cold  feet  and  a  feeling  of  general  discomfort. 

My  own  sitting-room — containing  my  private  comfortable 
corner,  special  easy  chair,  and  other  matters  which  consti- 
tute my  den,  to  which  I  retire  for  ease  and  absence  of 
**  bother  " — has  gone  through  a  series  of  slow-combustion 
grates  fired  with  coal,  then  with  coke  ;  grates  with  warm-air 
apparatus ;  grates  without  warm-air  apparatus,  supplied 
with  fresh  air  from  the  outside,  and  heated  with  coal  and 
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also  with  gas ;  incandescent  gas-fires  with  supplementaiy 
warm-air  apparatus  to  utilise  the  waste  heat,  and  incan- 
descent gas-fires  utilising  the  radiant  heat  only.  The  round 
has  been  a  pretty  long  one,  and  it  has  settled  at  the  indis- 
putable fadt  that  radiant  heat,  and  radiant  heat  alone,  with 
the  freest  ventilation,  is  the  only  really  comfortable  and 
desirable  way  to  heat  a  room  used  as  a  sitting-room  and 
library. 

This  brings  the  question  down  to  a  choice  of  an  ordinary 
open  fire  and  an  incandescent  gas-fire,  and  the  latter  has 
been  seledled  on  account  of  the  ease  with  which  it  is  con- 
trolled, its  instant  readiness,  and  its  total  freedom  from  dirt. 
Although  a  complete  year's  work  with  this  has  not  been 
gone  through,  it  is  evident  that  a  room  15  X20  feet  can  be 
comfortably  and  pleasantly  heated  with  an  incandescent 
gas-fire  for  about  £6  per  annum,  with  coal-gas  at  3s.  per 
1000  feet,  all  the  warm  air  being  sent  up  a  freely  open 
chimney,  the  cost  being  about  three  times  that  of  a  coal- 
fire,  against  which  may  be  placed  saving  of  labour  and  dirt. 

In  the  passages  and  bed-rooms  a  purely  radiant  heat  is  an 
expensive  luxury  which  is  not  by  any  means  necessary,  or 
even  desirable ;  and  here  we  may  adopt  two  systems  : — hot- 
water  pipes  for  the  passages,  which  for  economy  may  be 
heated  by  boilers,  with  a  coke  fire,  like  an  ordinary  green- 
house arrangement ;  and  for  the  bed-rooms  warm-air  stoves 
heated  by  gas,  which  have  the  special  advantage  of  being 
under  immediate  control.  Why  a  warm-air  stove  should  be 
preferred  in  a  bed-room  appears  to  admit  of  a  simple  expla- 
nation, i,e.,  that  the  temperature  of  the  lower  strata  of  air 
and  of  the  floor  is  a  matter  of  little  importance  to  persons 
in  a  recumbent  position,  the  objeftion  to  this  being  only  felt 
by  those  who  are  quietly  sitting  in  a  room  with  a  low  floor 
temperature. 

I  do  not  find  that  any  person  who  has  a  choice  between 
sitting  in  a  room  heated  by  purely  radiant  heat  and  one 
heated  by  warm  air  will,  under  any  circumstances,  choose 
the  latter,  even  if  the  room  itself  is  in  other  respedts  far 
more  convenient  and  comfortable ;  and  so  long  as  a  coal  or 
incandescent  gas-fire  can  be  obtained  at  a  reasonable  cost, 
it  does  not  appear  at  all  likely  that  any  stove  will  be  adopted 
in  ordinary  sitting-rooms,  whatever  its  apparent  advantages 
may  be. 
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III.    SCIENCE    AND    SAVANTS    IN    MODERN 

LITERATURE, 

CIENCE  is  at  last  winning  recognition,  if  not  due  ap- 
preciation, in  a  new  quarter.  Her  results,  her 
supposed  objefts,  her  methods,  and  even  the  person- 
ality of  her  followers  are  no  longer  ignored  in  works  of 
fidlion,  though  whether  they  are  faithfully  and  fairly  depidled 
is  certainly  open  to  question.  This  change  has  been  of  a 
very  gradual  charafter.  In  the  last  century  there  were,  as 
we  know,  amateur  astronomers  and  dilettante  experimental- 
ists in  physics  not  a  few.  Society  was  deeply  interested  in 
the  marvels  of  fridlional  eledlricity.  Gentlemen  of  fashion 
turned  back  their  ruffles  in  order  to  apply  their  hands  as 
rubbers  to  the  revolving  glass  globe  or  cylinder ;  and  ladies, 
in  all  the  glory  of  patches  and  hair-powder,  discussed,  or  at 
any  rate  gossiped  over,  the  results  produced.  Yet  none  of 
this  interest  was  refledled  in  the  literature  of  that  day. 
Scientific  discoveries  and  scientific  theories  are  not  even 
glanced  at  by  Richardson,  Fielding,  Smollett,  or  their  con- 
temporaries. Coming  down  even  to  recent  times,  we  may 
make  the  same  remark  concerning  the  writings  of  Charles 
Dickens.  Dodlors,  lawyers,  divines,  men  of  erudition  are 
introduced  ;  but  for  him  the  investigator  of  Nature  was  too 
unimportant  even  for  ridicule. 

In  Bulwer  Lytton  the  case  is  different.  Here,  in  "  Zanoni " 
and  in  "  A  Strange  Story,"  we  find  the  search  after  truth 
put  forward  as  a  pursuit  capable  of  absorbing  human  atten- 
tion. But  the  Science  of  Lytton  is  more  nearly  allied  to 
what  is  now  becoming  known  as  "  Occultism  "  than  to  the 
open  discipline  of  Western  Europe.  Zanoni  is  a  physicist, 
a  chemist,  a  biologist  also,  but  the  extent  and  the  nature  of 
his  attainments  are  veiled  over  with  an  impenetrable  cloud. 
He  is,  at  at  any  rate,  neither  a  pifture  nor  a  caricature  of 
any  savant  of  Lytton's  own  time.  Nor  is  the  knowledge 
which  he  is  represented  as  possessing  part  and  parcel  of  that 
which  figures  in  our  scientific  journals,  or  in  the  Trans- 
a(5tions  of  the  great  learned  societies.  Be  it  a  reality  or  a 
delusion — and  this  is  no  place  for  discussing  such  a  question 
— it  is  something  essentially  sui  generis.  Nor  does  it  appear 
as  a  fa(5tor  capable  of  influencing  the  ideas,  the  beliefs,  and 
the  chara(5lers  of  men  and  women  of  the  world. 


k 
I 


640  Science  and  Savants  in  [November, 

In  certain  modern  works  of  fiftion  this  step  is  taken  : — 
Persons  not  engaged  in  the  investigation  of  Nature  are 
shown  as  a£fe(5led  by  the  results  of  research. 

We  are  not  going  to  deny  that,  especially  since  the  great 
Darwinian  reform,  Organic  Science,  Biology, — or,  as  it  was 
formerly  called,  Natural  History, — is  found  to  throw  new 
lights  upon  moral,  social,  and  political  problems,  and  to  in- 
fluence the  convi(5tions  of  the  many.  As  such,  doubtless,  it 
is  a  perfedlly  legitimate  subjedl  for  the  novelist,  the  dramatist, 
and  the  poet,  as  well  as  for  the  ethicist  and  the  divine.  But 
it  may,  we  submit,  be  fairly  demanded  that  the  doftrines  of 
the  New  Natural  History,  in  as  far  as  they  bear  upon  human 
interests,  should  be  corredlly  stated,  and  their  influence  be 
impartially  weighed. 

We  must  remember  that  Science  does  not  do  anything — 
does  not  bid  us  to  do  anything.  Her  fundlion  is  merely  to 
perceive  the  truth,  and  to  make  it  known.  If  we  listen 
carelessly,  and  accommodate  our  aftions  to  such  half-know- 
ledge, we  shall  do  well  to  lay  the  blame  where  it  is  due. 

These  remarks  are  suggested  to  us  by  a  modern  novel 
from  the  pen  of  a  writer  who  is  generally  classed  among  the 
'*  sensational  "  school.  Be  this  as  it  may,  we  find  in  it  the 
following  passage  ; — **  He  heard  all  that  Brian  had  to  say — 
he  listened  to  his  wild  ramblings  as  to  the  voice  of  an 
oracle  ;  and  then  when  Brian  had  poured  out  his  little  stock 
of  argument  in  favour  of  Materialism,  had  quoted  Aristotle 
and  Holbach  and  Hume  and  Comte  and  Darwin,  and  had 
perverted  their  arguments  against  a  personal  God  into  the 
divine  right  of  man  to  ruin  his  soul  and  body,  John  ardine, 
who  had  read  more  of  Aristotle  than  Brian  knew  of  all  the 
metaphysicians  put  together,  and  who  had  Plato,  Kant,  and 
Dugald  Stewart  in  his  heart  of  hearts,  gravely  took  up  the 
strain  and  made  mincemeat  of  all  Mr.  Wendover's  philo- 
sophy." 

Without  any  further  criticism  of  this  passage,  we  ask 
what  are  Darwin's  "  arguments  against  a  personal  God  "  ? 
In  what  chapter  of  his  works  do  they  stand  written  ?  We 
must  confess  that  they  have  never  come  under  our  notice. 
Nor  can  they  have  struck  those  eminent  men  who — both  at 
Darwin's  funeral  and  subsequently — have  declared  that  there 
is  in  his  writings  nothing  inconsistent  with  Christianity. 
Not  a  few  foreign  writers  have  expressed  themselves  sur- 
prised— we  will  not  say  disappointed — with  the  entire 
absence  of  anti-religious  polemics  in  the  "Origin  of  Species  " 
and  the  "  Descent  of  Man,"  Surely  then  Miss  Braddon, 
before  writing  the  passage  above  quoted,  would  have  done 
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well  to  hesitate  and  enquire.  As  it  is  she  has  merely  helped 
to  strengthen  the  odium  which  in  many  quarters  is  still 
entertained  against  Evolutionism. 

In  another  passage  we  read,  as  touching  the  same  Brian 
Wendover,  **  He  had  just  that  thin  smattering  of  modern 
science  which  enables  shallow  youth  to  make  a  merit  of  dis- 
belief in  all  things  beyond  the  limit  of  mathematical  demon- 
stration. He  had  skimmed  Darwin,  and  spoke  lightly  of 
mankind  as  the  latest  development  of  time  and  matter,  and 
no  higher  a  being,  from  a  spiritual  point  of  view,  than  the 
first  worm  that  wriggled  in  its  primeval  slime;  He  had 
dipped  into  Herbert  Spencer,  and  talked  largely  of  God  as 
the  Unknowable."  Here,  again,  it  may  well  be  asked 
whether  the  denial  of  the  traditional  origin  of  man  as  a 
being  distindt,  toto  ccelo^  from  the  rest  of  the  animal  world, 
legitimates  the  conclusion  that  he  is,  from  a  spiritual  point 
of  view,  no  higher  than  the  first  worm  ?  All  believers  in 
Evolution  maintain  that  man  has  been  developed  spiritually 
as  well  as  physically.  It  is  of  course  open  to  Miss  Braddon 
to  pourtray  a  charadler,  like  Brian,  holding  the  views  here 
implied  ;  but  she  should  have  been  very  careful  to  show  that 
the  dreams  and  the  talk  of  a  fast  young  man,  haunted  with 
delirium  tremens,  are  no  natural  consequences  of  a  study  of 
the  writings  of  Darwin  and  Spencer. 

We  do  not  deny  that  in  the  natural  sciences,  as  elsewhere, 
superficial  knowledge  is  a  dangerous  thing,  especially  when 
over-rated  by  its  possessors.  To  show  the  wrong  that  Miss 
Braddon  has  here  done  to  modern  science  we  need  only  ask 
what  impression  will  be  left  by  a  perusal  of  the  passages 
quoted  ?  Let  the  book  be  read  by  a  clergyman,  a  school- 
master, or  a  parent  unacquainted  with  Darwin's  works,  will 
he  not  shake  his  head  and  pronounce  them  most  dangerous 
and  most  improper  to  be  put  into  the  hands  of  young 
people  ? 

We  do,  however,  find  Darwin  and  his  compeers  presented 
in  a  somewhat  different  light.  Concerning  a  certain  most 
disagreeable  young  lady,  and  her  plausible  father,  a  duly 
qualified  charlatan,  we  read  :—  "  You  remember  with  what 
a  firm  hand  he  managed  her  in  days  gone  by.  Well,  after 
she  took  to  Huxley  and  Darwin,  and  the  rest  of  them,  that 
was  all  over.  She  was  always  tripping  him  up  with  some 
little  shred  of  scientific  knowledge,  fresh  from  Tyndall ; 
always  attacking  his  old-fashioned  notions  with  some  new 
light."  Surely  if  modern  research  can  be  presented  to  the 
reader  merely  as  furnishing  a  weak-minded  idler  with 
excuses  for  his  vapid  immorality,  and  as  enabling  ci-devant 
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young  ladies  to  mystify  themselves  and  others  with  half- 
understood  incoherencies,  it  had  better  be  left  out  of  consi- 
deration altogether.  Might  we  therefore  beg  novelists,  if 
they  find  it  necessary  to  notice  Evolutionism,  to  show  its 
true  influences  in  the  person  of  some  working  naturalist 
who  uses  it  successfully  as  a  key  to  the  problems  of  the 
organic  world  ?  A  Weissmann,  a  Bates,  a  Fritz  Mttller 
among  the  living,  or  a  Balfour  and  a  Belt  among  the  dead, 
might  serve  as  types. 

There  is  yet  another  manner  in  which  Science  is  made  to 
figure  in  the  pages  of  modem  fidtion.  In  the  good  old 
times  when  discovery,  or  the  attempt  at  discovery,  was  a 
criminal  offence  punishable  possibly  with  imprisonment,  or 
even  death,  there  were  substantially  no  novels.  Still  we 
have  no  doubt  that  the  unfortunate  sages  of  those  days  were 
sneered  at  and  maligned  in  polite  society  no  less  emphatic- 
ally than  they  were  execrated  in  convents  and  colleges* 
Now  this  is  all  altered  :  we  have  no  longer  the  open  perse- 
cution, but  there  is  an  organised  attempt  to  render  investi- 
gation in  one  important  diredlion  impossible.  This  movement 
has  unfortunately  met  with  the  adhesion  of  not  a  few  novel- 
ists, who  are  carrying  on  the  war  in  a  charafteristic  fashion. 
There  are  no  substantial  arguments  which  may  be  met,  no 
alleged  fafts  which  may  be  proved  altogether  fiftitious ;  but 
there  are  innuendoes  which,  falling,  as  they  usually  do,  on 
ignorant  minds,  will  too  often  take  root.  We  need  only  refer 
to  a  recent  tale  by  the  editor  of  **  Longman's  Magazine,"  in 
which  an  attempt  is  made  to  place  physiological  experi- 
mentation in  an  odious  light.  How  many  of  the  multitudes 
who  read  that  popular  serial  will  know,  or  will  care  to  find 
out,  the  real  truth  of  the  question  ?  In  making  attacks  of 
this  kind  men  of  Science  are  placed  at  a  difficulty.  We 
cannot  issue  counter-novels  in  which  the  Bestiarian  agitator 
is  shown  up  in  his  unscrupulousness,  his  inconsistency,  his 
ignorance,  and  his  mendacity.  We  have  scarcely  the  funds, 
like  our  enemies,  to  hire  light  writers  to  plead  our  cause. 
Our  pamphlets  and  justificatory  documents,  however  decisive 
in  themselves,  fail  to  reach  the  persons  who  have  read  the 
attacks. 

So  far,  then,  Science  has  very  little  scope  for  congratula- 
tion on  the  part  she  is  made  to  play  in  fi(5titious  literature. 
She  is  introduced,  it  would  seem,  mainly  to  be  misrepre- 
sented and  attacked. 
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IV.    ON   THE   ORIGIN    OF   THE    CELLS    OF 

THE    HIVE    BEE. 

HE  cell  of  the  hive  bee  has  for  many  centuries  called 
forth  the  wonder  of  naturalists,  and  indeed  of  all 
observers.  Why  should,  or  how  should,  so  compa- 
ratively humble  a  creature  in  the  construftion  of  its  comb 
selefl  that  precise  form  which  offers  the  greatest  economy 
of  form  and  material  ?  Granting  that  the  bee  possesses  no 
inconsiderable  share  of  intelligence,  we  can  scarcely  con- 
ceive of  her  having  made  sufiBcient  progress  in  the  higher 
mathematics  to  seledt  knowingly  the  precise  angles  which 
are  best  adapted  to  the  objedt  in  view.  Hence  not  a  few 
writers,  even  to  the  present  day,  maintain  that  we  have  here 
a  typical  case  of  "  instindt "  in  the  old  acceptation  of  the 
word, — that  is,  of  blind,  unconscious,  untaught  adtion,  pro- 
ducing results  which  man  can  only  reach  by  dint  of  highly 
cultivated  reason.  So  many  of  these  so-called  instindts 
have  lately  found  a  scientific  explanation  that  naturalists 
of  the  Old  School  have  recognised  the  cell  of  the  bee  as  one 
of  their  last  entrenchments. 

It  is  therefore  very  satisfadtory  that  Herr  K.  Milllenhofif  * 
has  found  a  quite  simple  and  satisfadlory  solution  of  the 
question,  which  neither  admits  of  any  mysterious  instindl 
nor — on  the  other  hand — credits  the  bee  with  the  knowledge 
of  the  differential  calculus. 

Taking  first  a  preliminary  view  of  the  case,  we  find  that 
Pappus,  fifteen  hundred  years  ago,  noted  that  bees  con- 
strudted  their  cells  in  the  form  of  regular  six-sided  columns, 
and  proved  mathematically  the  superiority  of  this  shape  to 
any  other.  In  the  last  century  Maraldi,  and  after  him 
R6aumur,  examined  the  form  of  the  middle  plate  of  the 
entire  comb, — i.e.y  the  bottoms  of  the  cells  formed  each  of 
three  rhombs.  At  the  instigation  of  Rdaumur  the  mathe- 
matician Konig,  in  1739,  found  by  calculation  the  most 
suitable — i.e.,  the  most  economical — of  all  possible  forms 
for  the  middle  plate,  and  ascertained  that  it  must  consist  of 
pyramids  formed  by  three  rhombs  having  at  the  apex  the 
angle  109**  28'.  Maraldi  had  found  this  as  the  very  angle 
adlually  employed  by  the  bees. 

*  Naturforscher  und  Berlin  Entomolog.  Zeitschrift. 
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These  investigators  show  that  each  cell  represents  a  six- 
sided  column,  bounded  at  the  middle  plate  of  the  comb  by 
a  three-sided  pyramid ;  the  edges  meeting  at  the  deepest 
point  of  the  cell  form  angles  of  109*  28' ;  other  angles  of 
the  same  magnitude  are  enclosed  by  the  short  side  of  the 
hexagonal  column  and  the  two  adjacent  sides  of  the  rhombs. 
In  the  terminal  points  of  the  long  sides  of  the  prism  there 
meet,  therefore,  four  edges  at  angles  of  70°  32'.  The  ar- 
rangement of  the  wax  plates  which  compose  the  entire  comb 
may  therefore  be  formulated  as  follows : — i.  On  one  edge 
there  intersect  each  other  each  time  three  films,  and  these 
form  with  each  other  equal  angles  of  120^  2.  At  the  ter- 
minal points  of  the  short  sides  of  the  prism  meet  in  each 
case  four  edges  at  angles  of  109°  28'.  3.  In  the  terminal 
points  of  the  long  sides  of  the  prism  four  edges  cut  each 
other  at  70**  32', 

These  properties  correspond  almost  exaftly  with  the  laws 
which  Plateau  has  discovered  for  his  equilibrium  figures, — 
namely,  at  a  liquid  edge  there  intersect  each  other  never 
more  than  three  films,  and  these  form  with  each  other  equal 
angles,  and  when  liquid  edges  interseft  each  other  in  the 
interior  of  the  figure  they  are  always  four  in  number,  and 
form  with  each  other  equal  angles. 

Cells  of  exadlly  the  same  arrangement  and  the  same 
angles  as  the  cells  of  bees  are  obtained  if  numerous  soap- 
bubbles  of  equal  size  are  suspended  in  two  parallel  frames, 
and  if  the  two  systems  of  bubbles  are  approached  until  they 
touch  each  other.  The  soap-bubbles  flatten  themselves  and 
form  hexagonal  prisms,  terminating  in  Maraldi's  pyramids, 
at  the  meeting-points  of  the  two  systems.  The  uppermost 
row  of  bubbles  (that  attached  to  the  frame)  would  take  the 
form  of  five-sided  pyramids, — i.e.,  the  exadt  form  of  the 
cells  which  are  attached  to  the  woodwork. 

The  conclusion  is,  therefore,  very  natural  that  this  abso- 
lute agreement  in  the  respeftive  forms  of  the  soap-bubbles 
and  of  the  bees'  cells  depends  on  similar  physical  conditions 
in  the  construftion  of  both. 

If  we  observe  the  bees  when  building  their  comb,  we  find 
that,  underneath  the  board  to  which  it  is  attached,  at  least 
a  dozen  bees  are  clinging  on  each  side,  in  such  a  manner 
that  the  heads  of  the  bees  on  one  side  of  the  comb  are 
exaftly  opposite  to  those  on  the  other.  As  each  bee,  holding 
a  ball  of  wax  in  its  jaws,  presses  as  far  as  possible  upwards 
and  forwards,  the  ball  is  converted  into  a  plate  by  the 
pressure  from  both  sides.  At  first  this  plate  is  not  level, 
but  is  bent  up  and  down  corresponding  to  the  pressure  of 
the  numerous  heads  of  the  bees, 
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As  the  bees  press  forwards  the  heads,  as  they  meet^  must 
always  make  way  for  each  other  in  the  diredlion  of  the  least 
resistance, — that  is,  in  a  newly-begun  comb  a  bee  on  one 
side  is  pressed  downwards  by  its  two  competitors  so  as  to 
come  with  its  head  exadlly  in  the  middle  between  three  who 
stand  opposite.  As  each  bee  on  the  one  side  presses  with 
its  head  into  the  space  between  the  three  coming  to  meet 
her  there  is  formed,  by  the  pressure  to  which  the  soft  wax 
is  exposed,  the  middle  plate  so  much  admired  on  account  of 
its  "  highest  purposiveness."  The  pyramids  of  Maraldi  are 
merely  Plateau's  equilibrium  figures  extended  between  the 
terminations  of  the  sides  of  the  prisms  just  commenced  ! 

The  "  instinft  "  which  the  bees  display  is  very  simple ; 
they  press  on  with  their  wax  upwards  and  forwards  in  two 
perpendicular  layers.  Of  a  skilful  treatment  of  the  wax 
there  is  no  trace. ,  The  Maraldi  pyramids  are  formed  purely 
on  physical  principles,  not  by  the  conscious  adlivity  of  the 
architedts.  The  form  of  the  head  of  the  bee  has  no  mean- 
ing as  far  as  the  shape  of  the  bottom  of  the  cell  is  concerned, 
since,  in  consequence  of  the  high  temperature  produced  by 
the  respiration  of  the  bees  and  the  continual  pressure,  the 
wax  is  plastic  in  a  high  degree. 

In  an  analogous  manner  the  sides  of  the  prism  are  also 
produced  by  the  pressure  which  the  cylindrical  body  of  each 
bee  undergoes  from  the  six  bees  arranged  around  her  on  the 
same  side  of  the  comb.  The  process  is  exadtly  as  when 
cylinders  of  equal  thickness  are  formed  into  six-sided  prisms 
by  an  equal  pressure. 

It  appears  that  the  procedure  of  each  single  bee  is  exadlly 
the  same  as  if  she  wished  to  construdl  a  hollow  cylinder. 
In  fadt,  if  we  give  them  a  thick  cake  of  wax  they  bite  and 
press  in  it  round  holes.  When  they  work  with  an  excess  of 
material,  as  is  often  the  case  in  the  cells  of  drones,  each 
single  cell  is  a  cylinder  with  a  hemispherical  bottom.  If  in 
such  cells,  which  resemble  test-tubes,  the  excessive  substance 
is  removed,  the  walls  both  of  the  prisms  and  the  pyramids 
gradually  take  the  usual  form. 

On  an  examination  of  a  royal  cell  it  appears,  also,  that 
the  individual  bee  understands  merely  how  to  construft  a 
hollow  cylinder  with  a  hemispherical  depression  at  the  end. 

The  fadt  that  the  bees  frequently,  and  without  any  per- 
ceptible order,  gnaw  holes  into  the  outer  wall  of  the  thick 
mass  of  wax  of  a  royal  cell,  which  naturally  turn  out  hemi- 
spherical as  the  counter-pressure  on  the  opposite  side  is 
wanting,  shows  that  their  artistic  skill  does  not  take  a  high 
rank. 
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When  the  cells  are  filled  with  honey,  or  with  full-grown 
larvae,  they  are  hermetically  closed  with  a  lid  of  wax.  The 
covered  cell  has  then,  as  appears  from  numerous  measure- 
ments, the  exafl  form  of  the  soap-bubbles  above  mentioned. 
The  cells  of  the  Melipona  and  those  of  single  combs  are  also 
quite  similar  to  soap-bubbles.  The  detached  "  honey-pots" 
of  the  Melipona  are  globular,  like  a  freely  suspended  bubble. 
If  two  such  cells  touch  each  other  they  become  flattened  at 
the  point  of  contaft.  Three  such  cells,  if  sufiiciently  close 
together,  take  such  a  form  that  their  planes  of  contadl 
intersedt  each  other  at  an  angle  of  120°.  If  numerous  soap- 
bubbles,  of  equal  magnitude,  are  arranged  in  a  single  plane, 
they  approach  the  form  of  wasps*  cells.  The  phenomena  of 
cohesion  in  the  paper  of  wasps'  nests  differ  entirely  from 
those  of  water  and  of  wax,  and  produce  a  dome-shaped  cell- 
bottom  and  cover.  If  a  stratum  of  soap-bubbles  is  sus- 
pended vertically,  and  is  brought  in  contadt  with  a  second 
similar  stratum,  the  form  of  the  ordinary  double  comb  of 
the  hive  bee  is  produced.  The  agency  in  the  formation  of 
these  kinds  of  cells  is  to  be  sought  not  in  a  skilful  move- 
ment of  the  jaws  of  the  insedts,  but  exclusively  in  physical 
causes.  These  are,  in  the  case  of  wax,  that  the  plastic  and 
viscous  material — just  as  is  the  case  in  soap-bubbles — gives 
way  until  a  given  space  is  enclosed  by  a  minimum  of  sur- 
face. Hence  planes  are  formed  like  those  of  Plateau's 
equilibrium  figures. 

The  shape  of  the  cells  can  no  more  be  sought  in  the 
bodily  strufture  of  the  bees  than  in  their  architedlural  skill. 
In  view  of  the  plastic  charadler  of  the  material  and  the 
manifold  impulse  to  change  of  form  connefted  with  life  in 
the  hive,  the  cells  must  soon,  if  equally  arranged,  talce  the 
form  of  six-sided  prisms  terminated  by  Maraldi's  pyramids, 
even  if  the  bees  had  globular  or  conical  bodies. 

Here  Miillenhoff  is  rather  inclined  to  assume  that  the 
general  bodily  form  of  the  Melipona^  the  bee,  and  the  wasp, 
has  been  modified  by  the  arrangement  of  their  cells. 
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.V.    "PROGRESS"   FROM    AN    EVOLUTIONIST 

POINT    OF    VIEW. 

By  Frank  Fernseed. 

Obi 

F  once  we  recognise  that  the  forms  of  organic  life,  such 
as  we  now  find  them,  have  originated  by  a  succession 
of  gradual  changes,  we  cannot  fail  to  be  struck  with 
certain  analogies  between  the  origin  of  species  and  the  rise 
and  growth  of  human  society.  Social  and  political  thinkers 
have  by  no  means  overlooked  this  consideration  ;  but  they 
have  for  the  most  part  erred  from  an  insufl&cient  acquaintance 
with  Evolution,  or  rather  Transformation,  as  it  exists  in  the 
animal  and  vegetable  world.  Setting  out  from  such  imper- 
fedl  knowledge  they  have  assumed  that  change  may  be 
traced  everywhere ;  that  such  change  is  always  from  an 
inferior  to  a  superior  condition,  and  that  it  can  or  may  take 
place  in  one  diredlion.  These  notions,  more  or  less  dis- 
tinftly  formulated,  are  involved  in  the  idea  of  "  progress  " 
as  we  find  it  put  forward  in  speeches  and  sermons,  in  leading 
articles,  and  even  in  independent  works.  Unfortunately 
these  views  are  flatly  contrary  to  the  analogies  of  Nature, 
and  are  hence  misleading  in  speculation  as  in  pradlice.  If 
we  make  even  a  moderately  careful  inspedtion  of  the  world 
around  us, — such  an  examination  as  may  be  fairly  demanded 
from  an  educated  non-specialist, — we  find,  on  the  contrary  : 

1.  That  the  general  truth  of  Evolutionism,  notwithstand- 

ing change,  is  not  a  universal  law  of  Nature. 

2.  That  where  changes  occur  they  are  not  always  serial, 

moving  on  in  some  given  diredlion,  but  cyclical  or 
periodic,  returning  to  their  original  starting-point. 

3.  That  where  change  or  transformation  shows  no  appear- 

ance of  returning  upon  itself,  it  is  not  always  from  a 
lower  to  a  higher  grade,  but  frequently  in  the  very 
opposite  direction. 

4.  That  changes,  be  they  for  the  better  or  the  worse,  are 

not  necessarily  in  one  direAion  only,  like  the  pro- 
longation of  a  line  chalked  upon  a  board,  but  may 
take  ramifying  courses  like  the  branches  of  a  tree. 

These  four  points  we  will  endeavour  to  unfold  and 
illustrate,  pointing  very  briefly  to  the  praftical  conclusions 
which  each  necessitates* 
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I.  In  many  respedls  the  scientific  inquirer  finds  not 
change,  but  permanence,  to  be  the  manifest  law  of  the  uni- 
verse. The  expression  '*  Constants  of  Nature  **  has  already 
become  stereotyped.  If  we  examine  the  atomic  weights,  or 
the  specific  gravities,  or  indeed  generally  the  physical  and  the 
chemical  properties  of  the  different  kinds  of  matter,  we  find 
them  unchanging.  From  no  faft  known,  from  no  circum- 
stance suspeAed,  or  even  conceivable,  have  we  ground  for 
doubting  that  the  attributes  of  pure  iron,  or  gold,  or  sulphur, 
were  in  the  slightest  degree  other  ten  million  years  ago 
than  what  they  are  at  present,  or  than  what  they  will  be 
ten  million  years  hence.  Here  then  is  permanence,  not 
progress,  on  a  vast  scale  and  in  matters  of  grave  im- 
portance. 

But  even  in  the  world  of  life  change  is  not  universal. 
Species,  indeed,  have  sprung  into  existence,  and  have  passed 
again  away,  leaving  merely  their  imprints  in  the  "  great 
stone  book."  But  other  forms  which  flourished  in  remote 
geological  ages  have  not  thus  passed  away,  but  still  survive. 
To  resist  change,  or  the  impulse  to  change,  is  therefore  not 
per  se  a  struggle  against  Nature. 

2.  We  have  said  that  change,  transformation,  where  it 
occurs,  is  often  cyclical.  Instances  of  such  change  are 
almost  too  common,  too  familiar  to  need  or  even  to  permit 
of  especial  mention.  All  the  variations  of  the  seasons,  all 
the  changes  of  climate  which  we  experience  when  traversing 
the  earth's  surface,  are  of  this  charafter.  By  going  on  we 
merely  return  to  where  we  set  out.  But  periodic  change  is 
the  essence  of  individual  development.  The  young  animal 
passes  through  a  series  of  changes,  which  may  be  described 
as  a  movement  in  the  diredlion  of  perfeiJlion.  It  increases 
in  size  and  strength  ;  its  various  organs  are  matured,  and 
become  capable  of  exercising  their  funftions  ;  its  individua- 
tion as  compared  with  the  outer  world  is  complete,  and 

then ?    There  follows  a  gradual  decay  in  every  respedl, 

as  was  expressed  by  the  old  moralists  when  they  compared 
the  life  of  a  man  to  a  day  or  to  a  year.  Be  it  noted  that 
whep  once  maturity  is  reached  in  the  life  of  the  individual 
it  becomes  his  objedt,  if  desirous  to  make  the  best  of  life, 
to  resist,  or  at  least  to  retard,  that  series  of  transformations 
•—certainly  not  to  accelerate  or  force  them  on — the  last  term 
of  which  is  death.  The  judicious  man,  when  once  he  has 
reached  the  end  of  his  "golden  decade,''  husbands  his 
strength,  avoids  every  outlay  of  vital  force  for  purposes  of 
small  moment.     Nay,  we  may  go  much  further,  though  it 
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would  be  suicidal  and  decidedly  criminal  to  check  or  traverse 
natural  development  in  the  earlier  portion  of  life,  yet  no 
judicious,  conscientious  parent  or  educator  seeks  to  hasten 
on  the  natural  series  of  transformations.  To  foster  in  the 
child  the  thoughts  of  the  youth,  or  to  demand  from  the  latter 
the  deeds  and  endurances  of  the  man,  is  a  capital  error. 
One  of  the  deadliest  sins  of  the  modern  organisation  of 
society  is  that  it  sends  young  people  to  the  workshop  and 
the  counting-house  when  they  ought  to  be  at  school,  and  in 
return  grinds  them  in  "  standards  "  when  they  should  be  at 
play. 

Proceeding  from  these  analogies  we  may  well  ask  whether 
in  human  communities,  or  in  human  society  altogether, 
there  does  not  come  a  time  when  change,  if  it  occurs  at  all, 
is  not  regress  rather  than  progress  ?  Whether  it  does  not 
become  good  policy  to  resist,  or  at  least  retard,  such  changes 
instead  of  stimulating  and  urging  them  on  ?  Perhaps  the 
essential  principle  of  vigorous  individual  life  may  be  looked 
upon  as  a  kind  of  cohesive  impulse  which  holds  all  the  parts 
of  the  animal  together  in  intense  sympathy.  As  life  decays 
this  is  no  longer  the  case ;  individual  unity,  as  contrasted 
with  the  outer  world,  grows  feebler;  injuries  are  less^ 
promptly  repaired,  and  at  last  the  system  ceases  to  be  a  * 
unity  and  is  resolved  into  the  general  mass  of  matter,  un- 
distinguished and  undistinguishable. 

Very  similar  is  the  course  of  things  in  a  human  commu- 
nity :  in  its  earlier  days  there  is  intense  vitality  or  individu- 
ation pervading  the  whole  ;  gradually,  as  maturity  is  reached 
and  passed  over,  this  principle,  which  is  known  in  a  com- 
munity as  tribal  instindt  or  patriotism,  fades  away;  its 
different  members  feel  less  and  less  mutual  attraction,  and 
finally  reach,  in  cosmopolitanism,  a  state  closely  analogous 
to  the  decomposition  of  the  animal  body  and  its  cessation  to 
exist  as  an  individual. 

We  find  that  the  de-individualisation  of  the  animal  or 
plant  is  effefted,  or  at  least  greatly  accelerated,  by  certain 
microbia  which  set  up  in  its  tissues  fermentations, — in  other 
words,  disease  processes.  If  such  germs  have  any  degree  of 
consciousness — and  it  might  be  unsafe  to  deny  this  alto- 
gether— they  may  possibly  believe  that  they  are  doing  an 
exalted  and  noble  work,  and  leading  the  body  which  is  the 
seat  of  their  operations  to  a  higher  vitality.  Are  there  not, 
in  like  manner,  social  bacilli,  disease-germs  which  set  up 
fermentations — i.e.,  agitations — in  communities,  and  lead 
the  body-corporate  in  the  same  path  of  decomposition  ?  It 
is  to  be  remarkfd  that  certain  advanced  thinkers  on  social 
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questions  openly  maintain  that  where  the  rights  or  the  inte- 
rests of  the  individual  man  come  in  collision  with  those  of 
the  community,  the  latter  must  give  way.  They  sacrifice 
thus  the  complete  animal  to  some  cellule  of  its  body,  en- 
couraging in  the  latter  a  mutinous  local  vitality, — a  disease 
process.  How  utterly  different  is  this  procedure  from  the 
order  of  Nature  !  She  sacrifices  with  little  scruple  number- 
less individuals  in  her  attempts  to  raise  the  type.  They, 
fancying  perhaps  all  the  while  that  they  are  obeying  her 
guidance,  are  ever  ready  to  damage  community,  race,  species 
itself,  for  the  convenience  of  the  individual. 

3.  The  commonest  error  on  the  subjeft  of  "  progress  *'  is 
the  supposition — tacit,  if  not  stated  in  so  many  words — that 
every  change,  every  departure  from  what  at  present  exists, 
must  be  for  the  better. 

Leaving  out  of  sight  those  transformations,  already  no- 
ticed, which  in  the  individual  lead  to  death,  we  find  innu- 
merable instances  to  the  contrary,  both  in  the  early  life  of 
individuals  and  still  more  in  the  career  of  species.  Dege- 
neration, as  has  been  shown  by  Prof.  E.  Ray  Lankester,  and 
by  Prof.  Dohrn,  of  Naples,  has  played  a  very  marked  part 
in  the  genesis  of  species  as  we  now  have  them.  Thus  almost 
all  the  parasites,  external  or  internal,  are  degraded  forms 
whose  forefathers,  more  highly  organised,  once  led  an  inde- 
pendent existence.  Thus  the  various  species  of  lice  are 
supposed,  on  good  grounds,  to  have  once  been  hemipterous 
insedts  whose  wings  have  become  abortive,  and  whose 
strufture  has  in  other  respefts  grown  ruder  and  lower.  The 
fieas  are  in  the  same  manner  degenerated  Diptera. 

The  parasitic  group  of  Crustaceans  commonly  known  as 
Epizoa  are  in  their  earlier  stage  capable  of  locomotion,  and 
possess  eyes  and  antennae.  When  mature  they  lose  their 
organs  of  motion  and  sensation,  and  become  permanently 
attached  to  the  skin  of  fishes,  &c.  Here,  therefore,  the 
mature  animal  is  lower,  simpler  than  it  was  in  the  larval 
condition. 

Even  in  species  which  perhaps  upon  the  whole  are  higher 
than  were  their  remote  forefathers,  some  organs  are  gene- 
rally found  to  be  in  a  degenerated  condition. 

Thus  Nature  continually  gives  the  lie  to  the  assumption 
that  all  change  is  in  an  upward,  forward  direction.  Her 
transformations  sometimes  end  in  converting  an  adtive 
sensitive  creature  into  a  *'  barnacle," — ridiculed  by  those 
who  do  not  know  its  life-history  as  the  very  type  of  "  stand- 
stillism  "  and  anti-progress ! 
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There  is  here  at  hand  another  consideration  which  must 
not  be  overlooked.     In  turning  over  the  evidences  of  extindl 
faunas  we  often  come  upon  the  traces  of  some  highly-spe- 
cialised animal  group,  strong,  fierce,  formidably  armed,  and 
possessing  as   it   might   seem   every  attribute  needful  for 
success  in  the  great  struggle  for  existence,  and  for  trans- 
mitting its  descendants  down  to  the  present  day.     Such  a 
group,  for  instance,  was  that  of  the  Machairodon,  or  sabre- 
toothed  tiger, — a  form  including  several  species,  distributed 
over  North  America,  Europe,  India,  and  probably  over  other 
parts  of  the  globe.    Yet  it  has  "  died  and  left  no  sign."   No 
Machairodon  survives,  nor  yet  any  Carnivore  which  can 
trace  its  descent  to  this  terrible  monster.    The  dominant 
forms  of  the  present  day  seem  to  have  sprung  from  species 
less  powerful  and  less  specially  endowed  for  a  life  of  rapine. 
The  principle  involved  in  these  fadls  has  been  embodied  by 
Prof.  Cope  in  the  "  dodlrine  of  the  non-specialised."    The 
meaning  of  this  dodtrine  may,  we  think,  be  gathered  from 
the  case  of  the  Machairodon.    The  ascending  line  of  deve- 
lopment proceeds  not  from  the  more  specialised  forms  who 
at  their  time   seem  the  highest   beings   in  existence,  and 
qualified  to  become  the  progenitors  of  still  superior  types  in 
the  future,  but  from  some  species  or  group  of  species  of  less 
striking  attributes   and   of  a   more   generalised   charafter. 
The  suggestion  has  been  thrown  out,  we  believe,  by  Prof. 
Cope  himself,  that  the  same  principle  may  be  traced  in  the 
career  of  human  communities.     If  we  take  a  survey  of  the 
world  at  intervals  of  say  a  thousand  years,  we  shall  find 
that  not  only  nations,  but  races,  occupy  a  very  different 
position  at  any  such  survey  from  what  the  former  survey 
would  have  led  us  to  expedt.     Who,  for  instance,  looking  a 
thousand  years  ago  upon  that  race  which  is  conventionally 
called  the  Anglo-Saxon,  would  have  ventured  to  give  a  fore- 
cast of  the  part  which  it  has  since  played  in  the  history  of 
the  world.    But,  according  to  this  same  dodlrine  of  the  non- 
specialised,  the  hegemony  of  the  civilised  world  a  thousand 
years  hence  will  not  remain  with  this  race,  probably  even 
not  with  any  branch  of  the  Teutonic  stock,  but  will  have 
fallen  into  very  different  hands,  which  it  would  be  out  of 
place  here  to  indicate. 

4.  The  last  error  of  the  orators  and  writers  of  "  progress" 
is  taken  from  a  false  analogy.  They  liken  humanity,  not  to 
a  growing  tree,  sending  out  branches  in  various  diredtions, 
but  to  a  traveller  marching  along  a  road,  who  must  either 
come  to  a  stand  or  go  on  in  one  given  diredlion.    That 
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direAion  is  of  course  determined  by  the  wishes  or  the  whims 
of  the  speaker.  If  you  do  not  fall  in  with  his  ideas  and 
projeAs  you  are  liable  to  be  denounced  as  one  who  wishes 
to  arrest  progress,  "  already  slow  enough,"  and  you  are,  in 
somewhat  stale  figures,  likened  to  the  Mrs.  Partington  of 
modern  mythology.  Yet  perhaps  that  particular  "  progress" 
you  seek  to  arrest  may  be  but  the  rogue's  march  to  the 
gallows,  the  sick  man's  approach  to  dissolution. 

Such  are  some  of  the  considerations  which  suggest  them- 
selves if  we  seek  to  apply  the  principles  of  Evolutionism — 
perhaps  we  had  better  say  of  *'  Transformism,"  inelegant  as 
is  the  word — ^to  a  gurvey  of  the  present  position  and  future 
prospedls  of  society  and  of  societies.  We  would  recom- 
mend social,  moral,  and  political  thinkers  to  familiarise 
themselves  more  thoroughly  than  they  have  hitherto  done 
with  these  principles.  Perhaps  they  may  find  occasion  to 
reconsider  certain  of  the  dogmas  in  which  they  most 
delight. 


VI.    OUR    ANIMAL    ENEMIES    AND    ALLIES 

RECONSIDERED. 

CANTY  as  is  the  British  fauna,  our  knowledge  of  its 
relation  to  human  needs  and  conveniences  is  by  no 
means  complete.  Almost  every  season  we  notice 
fresh  features  in  the  habits  and  charadler  of  some  apparently 
well-known  species  which  must  be  taken  into  account  when 
the  question  of  its  preservation  or  destrudlion  has  to  be 
raised.  In  such  cases  we  cannot  help  asking  whether  our 
forefathers  have  merely  omitted  to  record  some  old  fadl,  or 
whether  the  species  in  question  are  developing  new  habits  ? 
On  this  point  no  general  law  can  be  laid  down.  We  know 
that  changes  of  diet  have  been  distinctly  traced,  as  in  the 
New  Zealand  parrot  and  the  South  African  baboon,  both  of 
which  have  quite  recently  acquired  a  taste  for  mutton.  In 
like  manner,  if  we  turn  over  the  zoological  literature  of  the 
past,  we  find  the  common  squirrel  invariably  spoken  of  as 
perfectly  harmless,  living  upon  nuts  and  acorns.     Yet  if  we 
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consult  modem  gardeners  whose  lot  has  been  cast  in  well- 
wooded  districts,  or  if,  better  still,  we  contrive  to  make 
observations  in  person  in  such  a  neighbourhood,  we  shall 
find  cause  to  regard  this  elegant  little  animal  as  a  tree-rat, 
meriting  little  toleration  at  our  hands.  He  now  varies  his 
traditional  diet  with  wall-fruit,  and  occasionally  with  pears 
and  apples,  carefully  selecting  the  finest  specimens.  His 
depredations  of  this  kind  are  not  mere  matter  of  conjecture ; 
again  and  again,  in  the  stillness  of  an  early  summer 
morning,  he  has  been  watched  in  the  very  aft  of  gnawing 
peaches.  The  marks  of  his  teeth  in  pears,  &c.,  are  also 
quite  distindl  from  the  peckings  of  birds. 

But  there  is  another  charge  against  the  squirrel :  in 
shrubberies  undisturbed  by  human  depredators  we  may  one 
day  observe  a  bird  sitting  peacefully  upon  her  eggs ;  the 
next  day  we  find  the  nest  all  pulled  to  pieces,  the  eggs  gone, 
and  the  parent-birds  flown  to  seek  some  safer  spot.  This 
mischief  is  also  due  to  the  squirrel.  Accordingly,  if  one  of 
these  buff-coloured  rodents  makes  his  appearance  in  a  grove 
during  nesting  time,  the  alarm  and  dismay  of  the  birds  is  al- 
most as  striking  as  if  a  hawk  were  seen  hovering  overhead  or 
a  weasel  were  running  up  the  tree.  Egg-eating  appears  to  be 
distinctly  one  of  the  squirrel's  modern  accomplishments. 
Whether  he  confines  his  attacks  to  the  nests  of  tree- 
haunting  species,  or  occasionally  indulges  in  a  raid  upon  the 
eggs  of  the  partridge  and  the  pheasant,  we  cannot  say  with 
certainty.  Still,  from  certain  suspicious  fafts,  we  should 
commend  him  to  the  jealous  scrutiny  of  the  gamekeeper. 

As  far  as  the  smaller  birds  are  concerned,  however,  not 
merely  the  eggs  but  the  callow  young  are  exposed  to  the 
attacks  of  Bunny.  Hence,  for  our  part,  we  feel  no  hesitation 
in  signing  his  general  death-warrant. 

But  to  find  a  means  for  carrying  out  the  sentence  is  diffi- 
cult. It  is  rarely  possible  to  get  a  fair  shot  at  him  if  he 
knows  that  you  are  in  pursuit,  as  he  dexterously  contrives 
to  keep  the  stem  of  a  tree  or  a  thick  branch  between  himself 
and  the  source  of  danger.  Sometimes  in  the  twilight  of  a 
summer  evening  a  family  party  of  squirrels  will  come  down 
to  have  a  dance  on  the  lawn,  and  may  then  be  struck  down 
if  a  loaded  gun  is  at  hand.  In  his  early  morning  raids  in 
the  garden,  too,  he  sometimes  may  be  found  within  range 
in  the  open.  Dogs  and  cats  pursue  him,  but  they  are 
almost  equally  inefficient.  We  think,  indeed,  that  a  cat  has 
more  chance  of  catching  a  bird  than  a  squirrel. 

As  for  his  wild  enemies,  the  weasel  and  the  polecat — 
which  occasionally  surprise  him  in  his  nest  by  night  or  in 
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his  winter-retreats — cannot  be  encouraged  where  poultry 
or  game  are  being  reared.  The  same  objeftion  applies  to 
the  carrion  crow,  the  raven,  and  to  certain  hawks.  The 
larger  owls  are  probably  his  best  and  most  trustworthy 
opponents,  and  should  from  a  variety  of  grounds  be  pre- 
served and  encouraged.  Much  might  be  done  towards  the 
extirpation  of  the  squirrel  by  careful  search  during  the 
winter  in  the  hollows  of  trees.  How  is  it  that  ho  one  has 
yet  devised  a  squirrel-trap  ? 

Passing  from  Mammalia  to  birds,  we  are  sorry  to  find  that 
not  a  few  are  far  from  improving  on  a  closer  acquaintance. 
The  number  of  purely  zoophagous  species  which  do  not 
admit  more  or  less  vegetable  matter — seeds,  fruits.  &c. — 
into  their  dietary  is  not  large.  We  may  even  ask  whether 
among  those  birds  which  remain  with  us  throughout  the  year 
there  are,  save  the  birds  of  prey,  commonly  so  called,  any 
purely  zoophagous  fprms  ?  In  a  severe  winter  the  supply  of 
inse£ls,  worms,  slugs,  &c.,  is  often  interrupted  for  so  long  a 
time  that  a  bird  incapable  of  digesting  seeds,  berries,  &c., 
would  be  in  great  peril  of  starvation. 

Among  the  more  useful  wild  birds  the  starling  has  long 
held  high  rank  as  a  vermin-destroyer.  The  German  farmers 
from  time  immemorial  have  been  in  the  habit  of  fixing 
up  small  boxes  in  their  orchards,  in  which  this  bird  may 
build  its  nest,  secure  from  cats,  hawks,  owls,  &c.  We 
have  often  heard  the  opinion  expressed,  by  intelligent  and 
observant  men,  that  the  prote(5lion  thus,  afforded  to  the 
starling  was  well  remunerated.  Nevertheless  everyone  must 
have  seen  this  bird  feasting  upon  the  red  currants  in  our 
gardens,  and  have  heard  it  protest  with  angry  screams  when 
the  fruit  is  being  gathered  and  carried  away. 

The  jay,  as  a  member  of  the  same  group,  the  Corvidae,-  by 
repute  zoophagous,  is  for  the  most  part  denounced — mainly 
by  game-preservers — as  a  suspedled  destroyer  of  the  eggs  of 
pheasants  and  partridges,  and  defended  by  lovers  of  birds 
as  an  eradicator  of  caterpillars  and  other  noxious  inse(5l- 
larvse.  It  may  be,  however,  that  his  main  disservices  to 
man  are  to  be  witnessed  in  the  orchard  and  the  kitchen- 
garden  rather  than  in  the  game-preserve.  The  skill  with 
which  he  extrafts  peas  and  beans  from  the  pod,  leaving  it 
apparently  intadt  until  it  collapses  on  handling,  is  worth 
notice.  The  scarlet-runner  and  the  kidney  bean  do  not  seem 
to  meet  his  taste  at  any  stage  of  their  growth.  Gooseberries 
the  bird  attacks  in  a  similar  style,  making  a  small  opening 
with  the  point  of  his  beak,  sucking  out  the  pulp,  and  leaving 
the  empty  skin  hanging.   The  jay  is  decidedly  a  neat  feeder. 
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Whether  his  good  deeds  among  cockchafifers,  Elaters,  and 
noxious  larvae  fairly  compensate  his  work  among  various 
crops  is  hard  to  decide. 

The  thrush  group,  as  it  has  been  often  pointed  out,  hold 
also  an  ambiguous  position.  Did  they  merely  take  '^  a  little 
fruit " — as  certain  writers  euphemistically  express  it — they 
might  live  in  our  good  graces.  But  where  they  are  plentiful 
and  have  been  fed  through  the  winter  they  display  their 
gratitude  by  taking  ''not  some,  but  all."  Long  before  the 
crop  is  ripe  they  make  numerous  trial  borings,  never  finishing 
a  fruit.  The  damage  thus  begun  is  carried  on  by  wasps, 
flies,  earwigs,  &c.,  and  by  rain,  and  the  fruit  in  consequence 
rots  before  it  can  ripen.  Scarecrows,  however  cunningly 
devised,  lose  their  terrors  in  at  most  three  or  four  days. 
Nets  are  not  easily  applied  to  standard  trees,  and  are  in  any 
case  certain  to  keep  off  an  appreciable  portion  of  the  sun- 
shine, rarely  too  abundant  in  Britain. 

Last  and  worst  of  the  feathered  race  comes  the  sparrow. 
Not,  indeed,  that  a  particle  of  evidence  has  turned  up  in  his 
favour.  All  the  intelligence  that  comes  to  hand  from 
countries  where  he  has  been  indiscreetly  acclimatised — e.g., 
the  United  States — points  in  one  and  the  same  diredlion. 
Careful  observers  there  have  not  merely  watched  closely  the 
doings,  the  goings,  and  comings  of  the  sparrow,  but  have 
from  time  to  time  shot  a  specimen,  and  opening  his  crop 
made  an  examination  of  its  contents.  The  result  has  been 
most  condemnatory :  three-fourths  at  least  of  the  food  of  the 
sparrow  are  in  this  manner  proved  to  consist  not  of  cater- 
pillars, gnats,  and  the  like,  but  of  fruit,  grain,  and  other 
matter  which  man  preserves  to  reserve  for  his  own  con- 
sumption. We  can  pronounce  this  bird,  therefore,  frugivo- 
rous  from  choice  and  occasionally  insectivorous  from 
necessity,  with  a  general  tendency  to  mischief.  Thus  one 
observer,  finding  the  sparrows  apparently  hard  at  work  in 
some  vines,  left  them  for  a  time  unmolested,  in  the  belief 
that  they  were  ridding  the  vines  of  some  injurious  inseft. 
On  closer  examination  he  found  that  they  were  biting  off  the 
fruit-buds,  eating,  however,  little  of  what  they  thus  destroyed, 
but  throwing  the  fragments  to  the  ground  in  superfluity  of 
naughtiness.  The  owner's  prospeft  of  a  crop  of  grapes  for 
the  season  was  thus  effedtually  cut  ofT. 

Another  sin  of  the  sparrow  is  manifested  as  strikingly  in 
America  as  in  Europe, — the  war,  too  often  successful,  which 
it  wages  against  the  harmless  and  useful  swallow.  The 
helpless  young  swallows  are  often  dragged  from  the  nest  and 
thrown  to  the  ground,  and  the  parent  bi|:dS|  on  tb^ir  return^ 
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find  the  hateful  enemy  in  possession.  We  fear,  from  a 
variety  of  fadls  which  come  under  our  notice,  that  the 
swallow  and  the  martin  are  becoming  decidedly  less  abun- 
dant in  Britain,  and  that  this  decrease  is  owing  in  great  part 
to  the  increase  of  the  sparrow.  We  know  an  instance  of  a 
mansion  in  Essex,  standing  in  its  own  grounds  of  about 
80  acres,  where  the  swallows  were  till  lately  very  numerous. 
They  were  considered  by  the  proprietor  and  his  family  as 
most  welcome  visitants,  since  the  neighbourhood  is  in  sum- 
mer much  infested  with  gnats  and  midges.  But  though 
prote(5led  from  all  ordinary  forms  of  molestation  they  have 
gradually  become  less  and  less  numerous,  and  this  year,  if 
we  remember  rightly,  none  at  all  have  put  in  an  appearance. 
In  former  seasons  it  has  repeatedly  happened  that  their 
young  brood  has  been  thrown  down  by  the  sparrows,  and 
more  than  once  an  intruding  hen  sparrow  has  suffered  death 
on  being  caught  in  a  swallow's  nest. 

Now  if  we  remember  that  gnats  are  found  to  be  not  a  mere 
irritation  or  annoyance,  but  conveyers  of  disease,  the  pre- 
servation of  the  swallow  and  of  every  gnat-destroyer  becomes 
a  point  of  sanitary  policy,  and  is  consequently  a  national 
concern.  The  question  therefore  arises  whether  a  war  of 
extirpation  against  the  sparrow  should  not  be  undertaken  in 
a  more  general  and  systematic  manner  than  has  heretofore 
been  the  case. 

Turning  from  birds  to  Batrachians  we  find  a  shade  of 
doubt  attaching  to  the  toad, — an  animal  which  we  have 
hitherto  regarded  as  an  unimpeachable  friend.  His  services 
against  slugs,  wood-lice,  and  a  number  of  garden-pests,  are 
generally  recognised.  But  we  have  heard  it  latterly  asserted, 
by  persons  whose  evidence  is  entitled  to  some  respedt,  that 
he  has  been  seen  in  the  very  adt  of  devouring  strawberries. 
We  by  no  means  consider  the  proof  sufficient,  and  hope  that 
our  sober  friend  may  yet  be  found  entitled  to  an  honourable 
acquittal.  But  we  recommend  close  observation  during  the 
ensuing  season.  Nothing  short  of  being  seen  in  the  very  adl 
ought  to  suffice,  since  a  bitten  strawberry  may  be,  and  gene- 
rally is,  the  work  of  snails  or  slugs.  All  our  knowledge, 
indeed,  concerning  the  habits  of  the  toad  and  his  allies 
militates  plainly  against  his  proving  to  be  a  fruit-eater,  but 
we  have  had  abundant  proof  that  the  habits  of  animals  often 
differ  strikingly  from  what  their  structure  and  their  affinities 
seem  to  warrant. 

Concerning  noisome  and  destruftive  insefts  there  is  this 
season  but  little  to  remark.  The  crane-fly,  or  daddy  long- 
legs  {Tipula  oleracea),  has   been   found   in  many  parts   of 
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England  in  almost  unexampled  numbers ;  so  that,  unless  its 
eggs  and  larvae  meet  with  some  destroying  agent  before  the 
spring,  there  is  every  reason  to  fear  that  the  grass  and  the 
corn  must  suffer  heavily.  The  slaughter  made  among  this 
enemy  by  birds,  spiders,  &c.,  seemed  quite  a  vanishing  quan- 
tity when  compared  with  the  millions  remaining. 

The  house-fly  has  been  in  many  places  less  abundant  than 
usual.  We  have  even  met  with  persons  ill-informed  or 
injudicious  enough  to  consider  this  scarcity  an  evil  omen  in 
a  sanitary  point  of  view. 

The  blowfly  appears  to  have  an  especial  fondness  for  ivy- 
blossom, — a  tendency  not  easy  to  understand,  since  the  ivy 
certainly  gives  off  no  odour  at  all  similar  to  that  of  tainted 
meat. 

Wasps  have  been  locally  plentiful,  and  very  destruftive 
to  fruit.  Their  nests  are  now  preferably  attacked  by  means 
of  petroleum.  The  exadt  position  is  marked  in  the  day- 
time,  and  after  nightfall  the  nest  is  drenched  with  half  a 
gallon  of  petroleum,  more  or  less  according  to  size,  and 
ignited  either  by  means  of  a  match  or  by  firing  a  blank 
cartridge  into  the  mass.  This  method  is  far  safer  and 
more  efficient  than  the  old  methods  of  digging  out,  blowing 
up  with  gunpowder,  &c.  We  now  think  that  the  extirpa- 
tion of  wasps  may  be  undertaken  with  little  scruple,  since 
the  chief  service  which  they  render,  the  destruftion  of 
blowflies,  can  be  better  effefted  by  other  methods.  In  the 
fertilisation  of  flowers  wasps  play  but  a  very  subordinate 
part. 

Earwigs  have  been  unusually  scarce,  as  far  as  we  have 
been  able  to  observe,  and  the  gooseberry  caterpillar  and 
moth  {Abraxas  grossulariata)  has  in  many  gardens  been 
totally  absent. 

Altogether  insefts  of  all  the  orders  have  been  exception- 
ally scarce, — a  fadt  ascribed  by  some  to  the  extremely  damp 
character  of  the  last  winter,  when  many  larvae,  and  espe- 
cially pupae,  must  have  become  mouldy. 

On  recapitulating  the  above  fafts  we  cannot  help  seeing- 
that  the  old  absolute  distinction  made  between  the 
"  carnivorous  "  and  '*  herbivorous  "  animals  is,  like  most 
such  dualistic  classifications,  no  longer  tenable.  With  the 
great  exception  of  the  ruminant  group,  whose  highly  spe- 
cialised digestive  organs  are  adapted  to  deal  with  huge 
quantities  of  a  sparingly  nutritious  matter,  the  majority  of 
mammals  are  omnivorous,  capable  of  adapting  themselves 
either  to  an  animal  or  a  vegetable  diet,  or  to  a  mixture  of 
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both.  This  conclusion  is  not  merely  fatal  to  one  of  the 
dogmas  of  the  Old  Natural  History,  but  militates  against 
the  fundamental  principles  of  the  Vegetarian  movement. 


VII.    A    PLEA    FOR    PURE    SCIENCE.* 
By  Prof.  H.  A.  RowLAND.t 

HE  question  is  sometimes  asked  us  as  to  the  time  of 
year  we  like  the  best.  To  my  mind  the  spring  is  the 
most  delightful ;  for  Nature  then  recovers  from  the 
apathy  of  winter,  and  stirs  herself  to  renewed  life.  The 
leaves  grow,  and  the  buds  open,  with  a  suggestion  of  vigour 
delightful  to  behold,  and  we  revel  in  this  ever-renewed  life 
of  Nature.  But  this  cannot  always  last.  The  leaves  reach 
their  limit ;  the  buds  open  to  the  full,  and  pass  away.  Then 
we  begin  to  ask  ourselves  whether  all  this  display  has  been 
in  vain,  or  whether  it  has  led  to  a  bountiful  harvest. 

So  this  magnificent  country  of  ours  has  rivalled  the  vigour 
of  spring  in  its  growth.  Forests  have  been  levelled,  and 
cities  built,  and  a  large  and  powerful  nation  has  been  created 
on  the  face  of  the  earth.  We  are  proud  of  our  advance- 
ment. We  are  proud  of  such  cities  as  this,  founded  in  a 
day  upon  a  spot  over  which,  but  a  few  years  since,  the  red 
man  hunted  the  buffalo.  But  we  must  remember  that  this 
is  only  the  spring  of  our  country.  Our  glance  must  not  be 
backward  ;  for  however  beautiful  leaves  and  blossoms  are, 
and  however  marvellous  their  rapid  increase,  they  are  but 
leaves  and  blossoms  after  all.  Rather  should  we  look  for- 
ward to  discover  what  will  be  the  outcome  of  all  this,  and 
what  the  chance  of  harvest.  For  if  we  do  this  in  time  we 
may  discover  the  worm  which  threatens  the  ripe  fruit,  or 
the  barren  spot  where  the  harvest  is  withering  for  want  of 
water. 

I  am  required  to  address  the  so*called  physical  sedtion  of 

^  In  using  the  word  ''Science,"  I  refer  to  physical  science,  as  I  know 
nothing  of  natural  science.  Probably  my  remarks  will,  however,  apply  to 
both,  but  I  do  not  know. 

t  An  Address  delivered  before  Sedlion  B  (Physics),  Ameriq^  Association 
for  the  Advancement  of  Sgien^e.    Minneapolis,  1883. 
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this  Association.    Fain  would  I  speak  pleasant  words  to  you 
on  this  subjedl ;  fain  would  I  recount  to  you  the  progress 
made  in  this  subje<5t  by  my  countrymen,  and  their  noble 
efforts  to  understand  the  order  of  the  universe.     But  I  go 
out  to  gather  the  grain  ripe  to  the  harvest,  and  I  find  only 
tares.     Here  and  there  a  noble  head  of  grain  rises  above 
the  weeds ;  but  so  few  are  they  that  I  find  the  majority  of 
my  countrymen  know  them  not,  but  think  that  they  have  a 
waving  harvest,  while  it  is  only  one  of  weeds  after  all. 
American  science  is  a  thing  of  the  future,  and  not  of  the 
present  or  past ;  and  the  proper  course  of  one  in  my  position 
is  to  consider  what  must  be  done  to  create  a  science  of 
physics  in  this  country,  rather  than  to  call  telegraphs,  elec- 
tric lights,  and  such  conveniences,  by  the  name  of  Science. 
I  do  not  wish  to  underrate  the  value  of  all  these  things  ; 
the  progress  of  the  world  depends  on  them,  and  he  is  to  be 
honoured  who  cultivates  them  successfully.     So  also  the 
cook  who  invents  a  new  and  palatable  dish  for  the  table 
benefits  the  world  to  a  certain  degree ;  yet  we  do  not  dignify 
him  by  the  name  of  a  chemist.     And  yet  it  is  not  an  un- 
common thing,  especially  in  American  newspapers,  to  have 
the  applications  of  Science  confounded  with  Pure  Science ; 
and  some  obscure  American  who  steals  the  ideas  of  some 
great  mind  of  the  past,  and  enriches  himself  by  the  applica- 
tion of  the  same  to  domestic  uses,  is  often  lauded  above  the 
great  originator  of  the  idea,  who  might  have  worked  out 
hundreds  of  such  applications  had  his  mind  possessed  the 
necessary  element  of  vulgarity.     I  have  often  been  asked 
which  was  the  more  important  to  the  world,  pure  or  applied 
science  ?    To  have  the  applications  of  a  science,  the  science 
itself  must  exist.     Should  we  stop  its  progress,  and  attend 
only  to  its  applications,  we  should  soon  degenerate  into  a 
people  like  the  Chinese,  who  have  made  no  progress  for 
generations,  because  they  have  been  satisfied  with  the  appli- 
cations of  Science,  and  have  never  sought  for  reasons  in 
what  they  have  done.   The  reasons  constitute  Pure  Science. 
They  have  known  the  application  of  gunpowder  for  centu- 
ries ;  and  yet  the  reasons  for  its  peculiar  adlion,  if  sought  in 
the  proper  manner,  would  have  developed  the  science  of 
chemistry,  and  even  of  physics,  with  all  their  numerous 
applications.     By  contenting  themselves,  with  the  faft  that 
gunpowder  will  explode,  and  seeking  no  farther,  they  have 
fallen  behind   in  the  progress  of  the  world ;  and  we  now 
regard  this  oldest  and  most  numerous  of  nations  as  only 
barbarians.     And  yet  our  own  country  is  in  the  same  state. 
But  we  have  done  better;  for  we  have  taken  the  science  of 
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the  Old  World  and  applied  it  to  all  our  uses,  accepting  it 
like  the  rain  of  heaven,  without  asking  whence  it  came,  or 
even  acknowledging  the  debt  of  gratitude  we  owe  to  the 
great  and  unselfish  workers  who  have  given  it  to  us.  And, 
like  the  rain  of  heaven,  this  Pure  Science  has  fallen  upon 
our  country,  and  made  it  great  and  rich  and  strong. 

To  a  civilised  nation  of  the  present  day  the  applications 
of  Science  are  a  necessity ;  and  our  country  has  hitherto 
succeeded  in  this  line,  only  for  the  reason  that  there  are 
certain  countries  in  the  world  where  Pure  Science  has  been 
and  is  cultivated,  and  where  the  study  of  Nature  is  consi- 
dered a  noble  pursuit.  But  such  countries  are  rare,  and 
those  who  wish  to  pursue  Pure  Science  in  our  own  country 
must  be  prepared  to  face  public  opinion  in  a  manner  which 
requires  much  moral  courage.  They  must  be  prepared  to 
be  looked  down  upon  by  every  successful  inventor  whose 
shallow  mind  imagines  that  the  only  pursuit  of  mankind  is 
wealth,  and  that  he  who  obtains  most  has  best  succeeded  in 
this  world.  Everybody  can  comprehend  a  million  of  money; 
but  how  few  can  comprehend  any  advance  in  scientific  theory, 
especially  in  its  more  abstruse  portions !  And  this,  I  be- 
lieve, is  one  of ^ the  causes  of  the  small  number  of  persons 
who  have  ever  devoted  themselves  to  work  of  the  higher 
order  in  any  human  pursuit.  Man  is  a  gregarious  animal, 
and  depends  very  much  for  his  happiness  on  the  sympathy 
of  those  around  him  ;  and  it  is  rare  to  find  one  with  the 
courage  to  pursue  his  own  ideals  in  spite  of  his  surroundings. 
In  times  past  men  were  more  isolated  than  at  present,  and 
each  came  in  conta<5t  with  a  fewer  number  of  people.  Hence 
that  time  constitutes  the  period  when  the  great  sculptures, 
paintings,  and  poems  were  produced.  Each  man's  mind 
was  comparatively  free  to  follow  its  own  ideals,  and  the 
results  were  the  great  and  unique  works  of  the  ancient 
masters.  To-day  the  railroad  and  the  telegraph,  the  books 
and  the  newspapers,  have  united  each  individual  man  with 
the  rest  of  the  world ;  instead  of  his  mind  being  an  indivi- 
dual, a  thing  apart  by  itself,  and  unique,  it  has  become  so 
influenced  by  the  outer  world,  and  so  dependent  upon  it, 
that  it  has  lost  its  originality  to  a  great  extent.  The  man 
who  in  times  past  would  naturally  have  been  in  the  lowest 
depths  of  poverty,  mentally  and  physically,  to-day  measures 
tape  behind  a  counter,  and  with  lordly  air  advises  the  natu- 
rally born  genius  how  he  may  best  bring  his  outward  ap- 
pearance down  to  a  level  with  his  own.  A  new  idea  he 
never  had,  but  he  can  at  least  cover  his  mental  nakedness 
with  ideas  imbibed  from  others.     So  the  genius  of  the  past 
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soon  perceives  that  his  higher  ideas  are  too  high  to  be  appre- 
ciated by  the  world ;  his  mind  is  clipped  down  to  the 
standard  form  ;  every  natural  offshoot  upwards  is  repressed, 
until  the  man  is  no  higher  than  his  fellows.  Hence  the 
world,  through  the  abundance  of  its  intercourse,  is  reduced 
to  a  level.  What  was  formerly  a  grand  and  magnificent 
landscape,  with  mountains  ascending  above  the  clouds,  and 
depths  whose  gloom  we  cannot  now  appreciate,  has  become 
serene  and  peaceful.  The  depths  have  been  filled,  and  the 
heights  levelled,  and  the  wavy  harvests  and  smoky  fadlories 
cover  the  landscape. 

As  far  as  the  average  man  is  concerned  the  change  is  for 
the  better.  The  average  life  of  man  is  far  pleasanter,  and 
his  mental  condition  better,  than  before.  But  we  miss  the 
vigour  imparted  by  the  mountains.  We  are  tired  of  medi- 
ocrity, the  curse  of  our  country.  We  are  tired  of  seeing 
our  artists  reduced  to  hirelings,  and  imploring  Congress  to 
proteft  them  against  foreign  competition.  We  are  tired  of 
seeing  our  countrymen  take  their  science  from  abroad,  and 
boast  that  they  here  convert  it  into  wealth.  We  are  tired  of 
seeing  our  professors  degrading  their  chairs  by  the  pursuit 
of  Applied  Science  instead  of  Pure  Science,  or  sitting  in- 
aftive  while  the  whole  world  is  open  to  investigation,  linger- 
ing by  the  wayside  while  the  problem  of  the  universe  remains 
unsolved.  We  wish  for  something  higher  and  nobler  in  this 
country  of  mediocrity,  for  a  mountain  to  relieve  the  land- 
scape of  its  monotony.  We  are  surrounded  with  mysteries, 
and  have  been  created  with  minds  to  enjoy  and  reason  to  aid 
in  the  unfolding  of  such  mysteries.  Nature  calls  to  us  to 
study  her,  and  our  better  feelings  urge  us  in  the  same 
direction. 

For  generations  there  have  been  some  few  students  of 
Science  who  have  esteemed  the  study  of  Nature  the  most 
noble  of  pursuits.  Some  have  been  wealthy,  and  some 
poor ;  but  they  have  all  had  one  thing  in  common — the  love 
of  Nature  and  its  laws.  To  these  few  men  the  world  owes 
all  the  progress  due  to  Applied  Science,  and  yet  very  few 
ever  received  any  payment  in  this  world  for  their  labours. 

Faraday,  the  great  discoverer  of  the  principle  on  which 
all  machines  for  eledlric  lighting,  ele<5lric  railways,  and  the 
transmission  of  power  must  rest,  died  a  poor  man,  although 
others  and  the  whole  world  have  been  enriched  by  his  dis- 
coveries. And  such  must  be  the  fate  of  the  followers  in  his 
footsteps  for  some  time  to  come. 

But  there  will  be  those  in  the  future  who  will  study  Nature 
from  pure  love,  and  for  them  higher  prizes  than  any  yet 
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obtained  are  waiting.  We  have  but  yet  commenced  our 
pursuit  of  Science,  and  stand  upon  the  threshold  wondering 
what  there  is  within.  We  explain  the  motion  of  the  planet 
by  the  law  of  gravitation ;  but  who  will  explain  how  two 
bodies,  millions  of  miles  apart,  tend  to  go  toward  each 
other  with  a  certain  force  ? 

We  now  weigh  and  measure  eledlricity  and  eleftric  cur- 
rents with  as  much  ease  as  ordinaiy  matter,  yet  have  we 
made  any  approach  to  an  explanation  of  the  phenomenon  of 
eleftricity  ?  Light  is  an  undulatory  motion,  and  yet  do  we 
know  what  it  is  that  undulates  ?  Heat  is  motion,  yet  do  we 
know  what  it  is  that  moves  ?  Ordinary  matter  is  a  common 
substance,  and  yet  who  shall  fathom  the  mystery  of  its  in- 
ternal constitution  ? 

There  is  room  for  all  in  the  work,  and  the  race  has  but 
commenced.  The  problems  are  not  to  be  solved  in  a  mo- 
ment, but  need  the  best  work  of  the  best  minds,  for  an 
indefinite  time. 

Shall  our  country  be  contented  to  stand  by,  while  other 
countries  lead  in  the  race  ?  Shall  we  always  grovel  in  the 
dust,  and  pick  up  the  crumbs  which  fall  from  the  rich  man's 
table  counting  ourselves  richer  than  he  because  we  have 
more  crumbs,  while  we  forget  that  he  has  the  cake,  which 
is  the  source  of  all  crumbs  ?  Shall  we  be  swine,  to  whom 
the  corn  and  husks  are  of  more  value  than  the  pearls  ?  If 
I  read  aright  the  signs  of  the  times,  I  think  we  shall  not 
always  be  contented  with  our  inferior  position.  From  look- 
ing down  we  have  almost  become  blind,  but  may  recover. 
In  a  new  country  the  necessities  of  life  must  be  attended  to 
first.  The  curse  of  Adam  is  upon  us  all,  and  we  must  earn 
our  bread. 

But  it  is  the  mission  of  Applied  Science  to  render  this 
easier  for  the  whole  world.  There  is  a  story  which  I  once 
read  which  will  illustrate  the  true  position  of  Applied  Science 
in  the  world  : — A  boy,  more  fond  of  reading  than  of  work, 
was  employed,  in  the  early  days  of  the  steam-engine,  to  turn 
the  valve  at  every  stroke.  Necessity  was  the  mother  of  in- 
vention in  his  case  :  his  reading  was  disturbed  by  his  work, 
and  he  soon  discovered  that  he  might  become  free  from  his 
work  by  so  tying  the  valve  to  some  movable  portion  of  the 
engine  as  to  make  it  move  its  own  valve.  So  I  consider 
that  the  true  pursuit  of  mankind  is  intelledlual.  The  sci- 
entific study  of  Nature  in  all  its  branches,  of  mathematics, 
of  mankind  in  its  past  and  present,  the  pursuit  of  art,  and 
the  cultivation  of  all  that  is  great  and  noble  in  the  world — 
these  are  the  highest  occupation  of  mankind.     Commerce, 


1883.1  A  Plea  for  Pure  Science.  663 

the  applications  of  Science,  the  accumulation  of  wealth,  are 
necessities  which  are  a  curse  to  those  with  high  ideals,  but 
a  blessing  to  that  portion  of  the  world  which  has  neither 
the  ability  nor  the  taste  for  higher  pursuits. 

As  the  applications  of  Science  multiply,  living  becomes 
easier,  the  wealth  necessary  for  the  purchase  of  apparatus 
can  better  be  obtained,  and  the  pursuit  of  other  things 
besides  the  necessities  of  life  becomes  possible. 

But  the  moral  qualities  must  also  be  cultivated  in  propor- 
tion to  the  wealth  of  the  country,  before  much  can  be  done 
in  Pure  Science.  The  successful  sculptor  or  painter 
naturally  attains  to  wealth  through  the  legitimate  work  of 
his  profession.  The  novelist,  the  poet,  the  musician,  all 
have  wealth  before  them  as  the  end  of  a  successful  career. 
But  the  scientist  and  the  mathematician  have  no  such  in- 
centive to  work :  they  must  earn  their  living  by  other  pur- 
suits, usually  teaching,  and  only  devote  their  surplus  time 
to  the  true  pursuit  of  their  science.  And  frequently,  by  the 
small  salary  which  they  receive,  by  the  lack  of  instrumental 
and  literary  facilities,  by  the  mental  atmosphere  in  which 
they  exist,  and  most  of  all,  by  their  low  ideals  of  life,  they 
are  led  to  devote  their  surplus  time  to  Applied  Science  or  to 
other  means  of  increasing  their  fortune.  How  shall  we, 
then,  honour  the  few,  the  very  few,  who,  in  spite  of  all  diffi- 
culties, have  kept  their  eyes  fixed  on  the  goal,  and  have 
steadily  worked  for  Pure  Science,  giving  to  the  world  a  most 
precious  donation,  which  has  borne  fruit  in  our  greater 
knowledge  of  the  universe  and  in  the  applications  to  our 
physical  life  which  have  enriched  thousands  and  benefitted 
each  one  of  us?  There  are  also  those  who  have  every 
facility  for  the  pursuit  of  Science,  who  have  an  ample  salary 
and  every  appliance  for  works,  yet  who  devote  themselves 
to  commercial  work,  to  testifying  in  courts  of  law,  and  to 
any  other  work  to  increase  their  present  large  income.  Such 
men  would  be  respedlable  if  they  gave  up  the  name  of 
professor,  and  took  that  of  consulting  chemists  or  physi- 
cists. And  such  men  are  needed  in  the  community.  But 
for  a  man  to  occupy  the  professor's  chair  in  a  prominent 
college,  and,  by  his  energy  and  ability  in  the  commercial 
applications  of  his  science,  stand  before  the  local  community 
in  a  prominent  manner,  and  become  the  newspaper  exponent 
of  his  science,  is  a  disgrace  both  to  him  and  his  college.  It 
is  the  death-blow  to  Science  in  that  region.  Call  him  by 
his  proper  name,  and  he  becomes  at  once  a  useful  member 
of  the  community.  Put  in  his  place  a  man  who  shall  by 
precept  and  example  cultivate  his  science,  and  how  different 
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is  the  result !  Young  men  looking  forward  into  the  world 
for  something  to  do,  see  before  them  this  high  and  noble 
life,  and  they  see  that  there  is  something  more  honourable 
than  the  accumulation  of  wealth.  They  are  thus  led  to 
devote  their  lives  to  similar  pursuits,  and  they  honour  the 
professor  who  has  drawn  them  to  something  higher  than 
they  might  otherwise  have  aspired  to  reach. 

I  do  not  wish  to  be  misunderstood  in  this  matter.  It  is 
no  disgrace  to  make  money  by  an  invention,  or  otherwise,  or 
to  do  commercial  scientific  work  under  some  circumstances. 
But  let  Pure  Science  be  the  aim  of  those  in  the  chairs  of 
professors,  and  so  prominently  the  aim  that  there  can  be  no 
mistake.  If  our  aim  in  life  is  wealth,  let  us  honestly  engage 
in  commercial  pursuits,  and  compete  with  others  for  its 
possession.  But  if  we  choose  a  life  which  we  consider 
higher,  let  us  live  up  to  it,  taking  wealth  or  poverty  as  it 
may  chance  to  come  to  us,  but  letting  neither  turn  us  aside 
from  our  pursuit. 

The  work  or  teaching  may  absorb  the  energies  of  many  ; 
and,  indeed,  this  is  the  excuse  given  by  most  for  not  doing 
any  scientific  work.  But  there  is  an  old  saying,  that  where 
there  is  a  will  there  is  a  way.  Few  professors  do  as  much 
teaching  or  lefturing  as  the  German  professors,  who  are  also 
noted  for  their  elaborate  papers  in  the  scientific  journals. 
I  myself  have  been  burdened  down  with  work,  and  know 
what  it  is ;  and  yet  I  here  assert  that  all  can  find  time  for 
scientific  research  if  they  desire  it.  But  here,  again,  that 
curse  of  our  country,  mediocrity,  is  upon  us.  Our  colleges 
and  universities  seldom  call  for  first-class  men  of  reputation, 
and  I  have  even  heard  the  trustee  of  a  well-known  college 
assert  that  no  professor  should  engage  in  research  because 
of  the  time  wasted  !  I  was  glad  to  see,  soon  after,  by  the 
call  of  a  prominent  scientist  to  that  college,  that  the  majority 
of  the  trustees  did  not  agree  with  him. 

That  teaching  is  important,  goes  without  saying.  A  suc- 
cessful teacher  is  to  be  respedted ;  but  if  he  does  not  lead 
his  scholars  to  that  which  is  the  highest,  is  he  not  blame- 
worthy ?  We  are,  then,  to  look  to  the  colleges  and  univer- 
sities of  the  land  for  most  of  the  work  in  Pure  Science  which 
is  done.  Let  us  therefore  examine  these  latter,  and  see 
what  the  prospe<5l  is. 

One,  whom  perhaps  we  may  here  style  a  pradlical  follower 
of  Ruskin,  has  stated  that  while  in  this  country  he  was 
variously  designated  by  the  title  of  captain,  colonel,  and 
professor.  The  story  may  or  may  not  be  true,  but  we  all 
know  enough  of    the  customs  of  our  countrymen  not  to 
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dispute  it  on  general  principles.  All  men  are  born  equal : 
some  men  are  captains,  colonels,  and  professors,  and  there- 
fore all  men  are  such.  The  logic  is  conclusive ;  and  the 
same  kind  of  logic  seems  to  have  been  applied  to  our  schools, 
colleges,  and  universities.  I  have  before  me  the  report  of 
the  commissioner  of  education  for  1880.  According  to  that 
report,  there  were  389,*  or  say,  in  round  numbers,  400  insti- 
tutions, calling  themselves  colleges  or  universities,  in  our 
country  !  We  may  well  exclaim  that  ours  is  a  great  country, 
having  more  than  the  whole  world  beside.  The  fadl  is 
sufficient.  The  whole  earth  would  hardly  support  such  a 
number  of  first-class  institutions.  The  curse  of  mediocrity 
must  be  upon  them,  to  swarm  in  such  numbers.  They  must 
be  a  cloud  of  mosquitoes,  instead  of  eagles  as  they  profess. 
And  this  becomes  evident  on  further  analysis.  About  one- 
third  aspire  to  the  name  of  university  ;  and  I  note  one  called 
by  that  name  which  has  two  professors  and  18  students,  and 
another  having  three  teachers  and  12  students  I  And  these 
instances  are  not  unique,  for  the  number  of  small  institu- 
tions and  schools  which  call  themselves  universities  is  very 
great.  It  is  difficult  to  decide  from  the  statistics  alone  the 
exadl  standing  of  these  institutions.  The  extremes  are  easy 
to  manage.  Who  can  doubt  that  an  institution  with  over 
800  students,  and  a  faculty  of  70,  is  of  a  higher  grade  than 
those  above  cited  having  10  or  20  students  and  two  or  three 
in  the  faculty  ?  Yet  this  is  not  always  true  ;  for  I  note  one 
institution  with  over  500  students  which  is  known  to  me 
personally  as  of  the  grade  of  a  high  school.  The  statistics 
are  more  or  less  defective,  and  it  would  much  weaken  the 
force  of  my  remarks  if  I  went  too  much  into  detail.  I 
append  the  following  tables,  however,  of  330  so-called 
colleges  and  universities : — 

218  bad  from     o  to  100  students. 
88     „      ,9     100  „  aoo        ,, 
12     „      „     200  „  300        „ 

6     »      99     300  99  500        >> 
6  over  500  „ 

Of  322  so-called  colleges  and  universities  : — 


2o6  had 

0 

to 

10 

in  the 

faculty. 

99 

» 

10 

91 

20 

99 

99 

17 

)» 

20  or  over 

99 

99 

*  364  reported  on,  and  25  not  reported. 
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If  the  statistics  were  forthcoming — and  possibly  they  may 
exist — ^we  might  also  get  an  idea  of  the  standing  of  these 
institutions  and  their  approach  to  the  true  university  idea, 
by  the  average  age  of  the  scholars.  Possibly  also  the  ratio 
of  number  of  scholars  to  teachers  might  be  of  some  help. 
All  these  methods  give  an  approximation  to  the  present 
standing  of  the  institutions.  But  there  is  another  method 
of  attacking  the  problem,  which  is  very  exadl,  but  it  only 
gives  us  the  possibilities  of  which  the  institution  is  capable. 
I  refer  to  the  wealth  of  the  institution.  In  estimating  the 
wealth,  I  have  not  included  the  value  of  grounds  and 
buildings,  for  this  is  of  little  importance,  either  to  the  present 
or  future  standing  of  the  institution.  As  good  work  can  be 
done  in  a  hovel  as  in  a  palace.  I  have  taken  the 
produdlive  funds  of  the  institution  as  the  basis  of  estimate. 
I  find  :— 

234  have  below     500,000  dols. 

8     „     between  500,000  and  1,000,000  dols. 
8     „    over     1,000,000. 

There  is  no  fa<5l  more  firmly  established,  all  over  the 
world,  than  that  the  higher  education  can  never  be  made  to 
pay  for  itself.  Usually  the  cost  to  a  college,  of  educating  a 
young  man,  very  much  exceeds  what  he  pays  for  it,  and  is 
often  three  or  four  times  as  much.  The  higher  the  educa- 
tion, the  greater  this  proportion  will  be ;  and  a  university  of 
the  highest  class  should  anticipate  only  a  small  accession  to 
its  income  from  the  fees  of  students.  Hence  the  test  I  have 
applied  must  give  a  true  representation  of  the  possibilities  in 
every  case.  According  to  the  figures,  only  16  colleges  and 
universities  have  500,000  dols.  or  over  of  invested  funds, 
and  only  one-half  of  these  have  1,000,000  dols.  and  over. 
Now,  even  the  latter  sum  is  a  very  small  endowment  for  a 
college ;  and  to  call  any  institution  a  university  which  has 
less  than  1,000,000  dols.,  is  to  render  it  absurd  in  the  face 
of  the  world.  And  yet  more  than  100  of  our  institutions, 
many  of  them  very  respeftable  colleges,  have  abused  the 
word  '*  university  "  in  this  manner.  It  is  to  be  hojped  that 
the  endowment  of  the  more  respectable  of  these  institutions 
may  be  increased,  as  many  of  them  deserve  it ;  and  their 
unfortunate  appellation  has  probably  been  repented  of  long 
since. 

But  what  shall  we  think  of  a  community  that  gives  the 
charter  of  a  university  to  an  institution  with  a  total  of 
20,000  dols.  endowment,  two  so-called  professors,  and  18 
students?   or  another  with  three  professors,  12  students, 
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and  a  total  of  27,000  dols.  endowment,  mostly  invested  in 
buildings  !  And  yet  there  are  very  many  similar  institutions; 
there  being  16  with  three  professors  or  less,  and  very  many 
indeed  with  only  four  or  five. 

Such  fadls  as  these  could  only  exist  in  a  democratic 
country,  where  pride  is  taken  in  reducing  everything  to  a 
level.  And  I  may  also  say  that  it  can  only  exist  in  the  early 
days  of  such  a  democracy ;  for  an  intelligent  public  will 
soon  perceive  that  calling  a  thing  by  a  wrong  name  does  not 
change  its  charafter,  and  that  truth,  above  all  things,  should 
be  taught  to  the  youth  of  the  nation. 

It  may  be  urged  that  all  these  institutions  are  doing  good 
work  in  education  ;  and  that  many  young  men  are  thus 
taught,  who  could  not  afford  to  go  to  a  true  college  or  uni- 
versity. But  I  do  not  objeft  to  the  education, — though  I 
have  no  doubt  an  investigation  would  disclose  equal  ab- 
surdities here, — for  it  is  aside  from  my  objedl.  But  I  do 
objedl  to  lowering  the  ideals  of  the  youth  of  the  country. 
Let  them  know  that  they  are  attending  a  school,  and  not  a 
university ;  and  let  them  know  that  above  them  comes  the 
college,  and  above  that  the  university.  Let  them  be  taught 
that  they  are  only  half  educated,  and  that  there  are  persons 
in  the  world  by  whose  side  they  are  but  atoms.  In  other 
words,  let  them  be  taught  the  truth. 

It  may  be  that  some  small  institutions  are  of  high  grade, 
especially  those  which  are  new ;  but  who  can  doubt  that 
more  than  two-thirds  of  our  institutions  calling  themselves 
colleges  and  universities  are  unworthy  of  the  name  ?  Each 
one  of  these  institutions  has  so-called  professors,  but  it  is 
evident  that  they  can  be  only  of  the  grade  of  teachers. 
Why  should  they  not  be  so  called  ?  The  position  of  teacher 
is  an  honoured  one,  but  is  not  made  more  honourable  by  the 
assumption  of  a  false  title.  Furthermore,  the  multiplica- 
tion of  the  title,  and  the  ease  with  which  it  can  be  obtained, 
render  it  scarcely  worth  striving  for.  When  the  man  of 
energy,  ability,  and  perhaps  genius  is  rewarded  by  the  same 
title  and  emoluments  as  the  commonplace  man  with  the 
modicum  of  knowledge,  who  takes  to  teaching,  not  because 
of  any  aptitude  for  his  work,  but  possibly  because  he  has 
not  the  energy  to  compete  with  his  fellow-men  in  business, 
then  I  say  one  of  the  inducements  for  first-class  men  to 
become  professors  is  gone. 

When  work  and  ability  are  required  for  the  position,  and 
when  the  professor  is  expected  to  keep  up  with  the  progress 
of  his  subje(5t,  and  to  do  all  in  his  power  to  advance  it,  and 
when  he  is  sele(5ted  for  these  reasons,  then  the  position  will 
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be  worth  working  for,  and  the  successful  competitor  will  be 
honoured  accordingly.  The  chivalric  spirit  which  prompted 
Faraday  to  devote  his  life  to  the  study  of  nature  may  actuate 
a  few  noble  men  to  give  their  life  to  scientific  work ;  but,  if 
we  wish  to  cultivate  this  highest  class  of  men  in  science, 
we  must  open  a  career  for  them  worthy  of  their  efforts. 

Jenny  Lind,  with  her  beautiful  voice,  would  have  culti- 
vated it  to  some  extent  in  her  native  village  ;  yet  who  would 
expeft  her  to  travel  over  the  world,  and  give  concerts  for 
nothing  ?  and  how  would  she  have  been  able  to  do  so  if  she 
had  wished  ?  And  so  the  scientific  man,  whatever  his 
natural  talents,  must  have  instruments  and  a  library,  and  a 
suitable  and  respectable  salary  to  live  upon,  before  he  is  able 
to  exert  himself  to  his  full  capacity.  This  is  true  of  advance 
in  all  the  higher  departments  of  human  learning,  and  yet 
something  more  is  necessary.  It  is  not  those  in  this  country 
who  receive  the  largest  salary,  and  have  positions  in  the 
richest  colleges,  who  have  advanced  their  subjedl  the  most : 
men  receiving  the  highest  salaries,  and  occupying  the  pro- 
fessor's chair,  are  to-day  doing  absolutely  nothing  in  Pure 
Science,  but  are  striving  by  the  commercial  applications  of 
their  science  to  increase  their  already  large  salary.  Such 
pursuits,  as  I  have  said  before,  are  honourable  in  their 
proper  place ;  but  the  duty  of  a  professor  is  to  advance  his 
science,  and  to  set  an  example  of  pure  and  true  devotion  to 
it  which  shall  demonstrate  to  his  students  and  the  world 
that  there  is  something  high  and  noble  worth  living  for. 
Money-changers  are  often  respedlable  men,  and  yet  they 
were  once  severely  rebuked  for  carrying  on  their  trade  in  the 
court  of  the  Temple. 

Wealth  does  not  constitute  a  university,  buildings  do  not : 
it  is  the  men  who  constitute  its  faculty,  and  the  students 
who  learn  from  them.  It  is  the  last  and  highest  step  which 
the  mere  student  takes.  He  goes  forth  into  the  world,  and 
the  height  to  which  he  rises  has  been  influenced  by  the 
ideals  which  he  has  consciously  or  unconsciously  imbibed 
in  his  university.  If  the  professors  under  whom  he  has 
studied  have  been  high  in  their  profession,  and  have  them- 
selves had  high  ideals ;  if  they  have  considered  the  advance 
of  their  particular  subjeft  their  highest  work  in  life,  and  are 
themselves  honoured  for  their  intelledl  throughout  the  world, 
— ^the  student  is  drawn  toward  that  which  is  highest,  and 
ever  after  in  life  has  high  ideals.  But  if  the  student  is 
taught  by  what  are  sometimes  called  good  teachers,  and 
teachers  only,  who  know  little  more  than  the  student,  and 
who  are  often  surpassed  and  even  despised  by  him,  no  one  can 
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doubt  the  lowered  tone  of  his  mind.  He  finds  that  by  his 
feeble  efforts  he  can  surpass  one  to  whom  a  university  has 
given  its  highest  honour ;  and  he  begins  to  think  that  he 
himself  is  a  born  genius,  and  the  incentive  to  work  is  gone. 
He  is  great  by  the  side  of  the  molehill,  and  does  not  know 
any  mountain  to  compare  himself  with. 

A  university  should  not  only  have  great  nij^n  in  itsfaculty, 
but  have  numerous  minor  professors  and  assistants  of  all 
kinds,  and  should  encourage  the  highest  work,  if  for  no  other 
reason  than  to  encourage  the  student  to  his  highest  efforts. 

But,  assuming  that  the  professor  has  high  ideals,  wealth 
such  as  only  a  large  and  high  university  can  command  is 
necessary  to  allow  him  the  fullest  development. 

And  this  is  specially  so  in  our  science  of  physics.  In  the 
early  days  of  physics  and  chemistry,  many  of  the  funda- 
mental experiments  could  be  performed  with  the  simplest 
apparatus.  And  so  we  often  find  the  names  of  Wollaston 
and  Faraday  mentioned  as  needing  scarcely  anything  for 
their  researches.  Much  can  even  now  be  done  with  the 
simplest  apparatus ;  and  nobody,  except  the  utterly  incom- 
petent, need  stop  for  want  of  it.  But  the  fadl  remains,  that 
one  can  only  be  free  to  investigate  in  all  departments  of 
chemistry  and  physics,  when  he  not  only  has  a  complete 
laboratory  at  his  command,  but  a  friend  to  draw  on  for  the 
expenses  of  each  experiment.  That  simplest  of  the  depart- 
ments of  physics,  namely,  astronomy,  has  now  reached  such 
perfedlion  that  nobody  can  expedl  to  do  much  more  in  it 
without  a  perfe<5tly  equipped  observatory  ;  and  even  this 
would  be  useless  without  an  income  sufficient  to  employ  a 
corps  of  assistants  to  make  the  observations  and  computa- 
tions. But  even  in  this  simplest  of  physical  subjedts,  there 
is  great  misunderstanding.  Our  country  has  very  many 
excellent  observatories  :  and  yet  little  work  is  done  in  com- 
parison, because  no  provision  has  been  made  for  maintaining 
the  work  of  the  observatory;  and  the  wealth  which,  if  con- 
centrated, might  have  made  one  effe(5tive  observatory  which 
would  prove  a  benefit  to  astronomical  science,  when  scattered 
among  a  half-dozen,  merely  furnishes  telescopes  for  the 
people  in  the  surrounding  region  to  view  the  moon  with. 
And  here  I  strike  the  keynote  of  at  least  one  need  of  our 
country,  if  she  would  stand  well  in  Science  ;  and  the  fol- 
lowing item,  which  I  clip  from  a  newspaper,  will  illustrate 
the  matter : — 

"  The  eccentric  old  Canadian,  Arunah  Huntington,  who 
left  200,000  dols.  to  be  divided  among  the  public  scools  of 
Vermont,  has  done  something  which  will  be  of  little  pracfliQal 
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value  to  the  schools.  Each  distridl  will  be  entitled  to  the 
insignificant  sum  of  10  dols.,  which  will  not  advance  much 
the  cause  of  education." 

Nobody  will  dispute  the  folly  of  such  a  bequest,  or  the 
folly  of  filling  the  country  with  telescopes  to  look  at  the 
moon,  and  calling  them  observatories.  How  much  better 
to  concentrate  the  wealth  into  a  few  parcels,  and  make  first- 
class  observatories  and  institutions  with  it ! 

Is  it  possible  that  any  of  our  four  hundred  colleges  and 
universities  have  love  enough  of  learning  to  unite  with  each 
other  and  form  larger  institutions?  Is  it  possible  that  any  have 
such  a  love  of  truth  that  they  are  willing  to  be  called  by  their 
right  name  ?  I  fear  not ;  for  the  spirit  of  expedlation,  which 
is  analogous  to  the  spirit  of  gambling,  is  strong  in  the 
American  breast,  and  each  institution  which  now,  except  in 
name,  slumbers  in  obscurity,  expe(5ts  in  time  to  bloom  out 
into  full  prosperity.  Although  many  of  them  are  under 
religious  influence,  where  truth  is  inculcated,  and  where 
men  are  taught  to  take  a  low  seat  at  the  table  in  order  that 
they  may  be  honoured  by  being  called  up  higher,  and  not 
dishonoured  by  being  thrust  down  lower,  yet  these  institu* 
tions  have  thrust  themselves  into  the  highest  seats,  and 
cannot  probably  be  dislodged. 

But  would  it  not  be  possible  to  so  change  public  opinion 
that  no  college  could  be  founded  with  a  less  endowment  than 
say  1,000,000,  or  no  university  with  less  than  three  or  four 
times  that  amount  ?  From  the  report  of  the  Commissioner 
of  Education,  I  learn  that  such  a  change  is  taking  place ; 
that  the  tendency  towards  large  institutions  is  increasing, 
and  that  it  is  principally  in  the  west  and  south-west  that  the 
multiplication  of  small  institutions  with  big  names  is  to  be 
feared  most,  and  that  the  east  is  almost  ready  for  the  great 
coming  university. 

The  total  wealth  of  the  four  hundred  colleges  and  univer- 
sities in  1880  was  about  40,000,000  dols.  in  buildings,  and 
43,000,000  dols.  in  productive  funds.  This  would  be  sufii- 
cient  for  one  great  university  of  10,000,000  dols.,  four  of 
5,000,000  dols.,  and  twenty-six  colleges  of  2,000,000  dols. 
each.  But  such  an  idea  can  of  course  never  be  carried  out. 
Government  appropriations  are  out  of  the  question,  because 
no  political  trickery  must  be  allowed  around  the  ideal  insti- 
tution. 

In  the  year  1880  the  private  bequests  to  all  schools  and 
colleges  amounted  to  about  5,500,000  dols. ;  and,  although 
there  was  one  bequest  of  1,250,000  dols.,  yet  the  amount  does 
not  appear  to  be  phenomenal.     It  would  thus  seem  that  the 
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total  amount  was  about  5,000,000  dols.  in  one  year,  of  which 
more  than  half  is  given  to  so-called  colleges  and  universities. 
It  would  be  very  difficult  to  regulate  these  bequests  so  that 
they  might  be  concentrated  sufficiently  to  produce  an  imme- 
diate result.  But  the  figures  show  that  generosity  is  a 
prominent  feature  of  the  American  people,  and  that  the  needs 
of  the  country  only  have  to  be  appreciated  to  have  the  funds 
forthcoming.  We  must  make  the  need  of  research  and  of 
Pure  Science  felt  in  the  country.  We  must  live  such  lives 
of  pure  devotion  to  our  Science,  that  all  shall  see  that  we 
ask  for  money,  not  that  we  may  live  in  indolent  ease  at  the 
expense  of  charity,  but  that  we  may  work  for  that  which  has 
advanced  and  will  advance  the  world  more  than  any  other 
subjeft,  both  intelle<5tually  and  physically.  We  must  live 
such  lives  as  to  neutralise  the  influence  of  those  who  in  high 
places  have  degraded  their  profession,  or  have  given  them- 
selves over  to  ease,  and  do  nothing  for  the  science  which 
they  represent.  Let  us  do  what  we  can  with  the  present 
means  at  our  disposal.  There  is  not  one  of  us  who  is 
situated  in  the  position  best  adapted  to  bring  out  all  his 
powers,  and  to  allow  him  to  do  most  for  his  science.  All 
have  their  difficulties,  and  I  do  not  think  that  circumstances 
will  ever  radically  change  a  man.  If  a  man  has  the  instindt 
of  research  in  him,  it  will  always  show  itself  in  some  form. 
But  circumstances  may  diredt  it  into  new  paths,  or  may 
foster  it  so  that  what  would  otherwise  have  died  as  a  bud 
now  blossoms  and  ripens  into  the  perfedl  fruit. 

Americans  have  shown  no  lack  of  invention  in  small 
things ;  and  the  same  spirit,  when  united  to  knowledge  and 
love  of  Science,  becomes  the  spirit  of  research.  The  tele- 
graph operator,  with  his  limited  knowledge  of  eleftricity  and 
its  laws,  naturally  turns  his  attention  to  the  improvement  of 
the  only  eledtrical  instrument  he  knows  anything  about ; 
and  his  researches  would  be  confined  to  the  limited  sphere 
of  his  knowledge,  and  to  the  simple  laws  with  which  he  is 
acquainted.  But  as  his  knowledge  increases,  and  the  field 
broadens  before  him,  as  he  studies  the  mathematical  theory 
of  the  subjedl,  and  the  ele<5tro-magnetic  theory  of  light  loses 
the  dim  haze  due  to  distance,  and  becomes  his  constant 
companion,  the  telegraph  instrument  becomes  to  him  a  toy, 
and  his  effort  to  discover  something  new  becomes  research 
in  Pure  Science. 

It  is  useless  to  attempt  to  advance  Science  until  one  has 
mastered  the  science  ;^  he  must  step  to  the  front  before  his 
blows  can  tell  in  the  strife.  Furthermore,  I  do  not  believe 
anybody  can  be  thorough  in  any  department  of  Science, 
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without  wishing  to  advance  it.  In  the  study  of  what  is 
known,  in  the  reading  of  the  scientific  journals,  and  the 
discussions  therein  contained  of  the  current  scientific  ques- 
tions, one  would  obtain  an  impulse  to  work,  even  though  it 
did  not  before  exist.  And  the  same  spirit  which  prompted 
him  to  seek  what  was  already  known,  would  make  him  wish 
to  know  the  unknown.  And  I  may  say  that  I  never  met  a 
case  of  thorough  knowledge  in  my  own  science,  except  in 
the  case  of  well-known  investigators.  I  have  met  men  who 
talked  well,  and  I  have  sometimes  asked  myself  why  they 
did  not  do  something  ;  but  further  knowledge  of  their 
character  has  shown  me  the  superficialty  of  their  knowledge. 
I  am  no  longer  a  believer  in  men  who  could  do  something  if 
they  would,  or  would  do  something  if  they  had  a  chance. 
They  are  impostors.  If  the  true  spirit  is  there,  it  will  show 
itself  in  spite  of  circumstances. 

As  I  remarked  before,  the  investigator  in  Pure  Science  is 
usually  a  professor.  He  must  teach  as  well  as  investigate. 
It  is  a  question  which  has  been  discussed  in  late  years,  as 
to  whether  these  two  fun(5tions  would  better  be  combined  in 
the  same  individual,  or  separated.  It  seems  to  be  the 
opinion  of  most,  that  a  certain  amount  of  teaching  is  condu- 
cive, rather  than  otherwise,  to  the  spirit  of  research.  I 
myself  think  that  this  is  true,  and  I  should  myself  not  like 
to  give  up  my  daily  lefture.  But  one  must  not  be  over- 
burdened. I  suppose  that  the  true  solution,  in  many  cases, 
would  be  found  in  the  multiplication  of  assistants,  not  only 
for  the  work  of  teaching,  but  of  research.  Some  men  are 
gifted  with  more  ideas  than  they  can  work  out  with  their 
own  hands,  and  the  world  is  losing  much  by  not  supplying 
them  with  extra  hands.  Life  is  short ;  old  age  comes  quickly, 
and  the  amount  one  pair  of  hands  can  do  is  very  limited. 
What  sort  of  shop  would  that  be,  or  what  sort  of  faftory, 
where  one  man  had  to  do  all  the  work  with  his  own  hands  ? 
It  is  a  fa<5l  in  nature,  which  no  democracy  can  change,  that 
men  are  not  equal — that  some  have  brains,  and  some  hands. 
And  no  idle  talk  about  equality  can  ever  subvert  the  order  of 
the  universe. 

I  know  of  no  institution  in  this  country  where  assistants 
are  supplied  to  aid  diredtly  in  research.  Yet  why  should  it 
not  be  so  ?  And  even  the  absence  of  assistant  professors 
and  assistants  of  all  kinds,  to  aid  in  teaching,  is  very  notice- 
able, and  must  be  remedied  before  we  can  expedl  much. 

There  are  many  physical  problems,  especially  those  re- 
quiring exadt  measurements,  which  cannot  be  carried  out  by 
one  man,  and  can  only  be  successfully  attacked  by  the  most 
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elaborate  apparatus,  and  with  a  full  corps  of  assistants. 
Such  are  Regnault's  experiments  on  the  fundamental  laws 
of  gases  and  vapours,  made  thirty  or  forty  years  ago  by  aid 
from  the  French  Government,  and  which  are  the  standards 
to  this  day.  Although  these  experiments  were  made  with  a 
view  to  the  praftical  calculation  of  the  steam-engine,  yet 
they  were  carried  out  in  such  a  broad  spirit  that  they  have 
been  of  the  greatest  theoretical  use.  Again,  what  would 
astronomy  have  done  without  the  endowments  of  observa- 
tories ?  By  their  means,  that  science  has  become  the  most 
perfedl  of  all  branches  of  physics,  as  it  should  be  from  its 
simplicity.  There  is  no  doubt,  in  my  mind,  that  similar 
institutions  for  other  branches  of  physics,  or,  better,  to 
include  the  whole  of  physics,  would  be  equally  successful. 
A  large  and  perfeftly  equipped  physical  laboratory  with  its 
large  revenues,  its  corps  of  professors  and  assistants,  and  its 
machine  shop  for  the  construftion  of  new  apparatus,  would 
be  able  to  advance  our  science  quite  as  much  as  endowed 
observatories  have  astronomy.  But  such  a  laboratory  should 
not  be  founded  rashly.  The  value  will  depend  entirely  on 
the  physicist  at  its  head,  who  has  to  devise  the  plan,  and  to 
start  it  into  pra<5lical  working.  Such  a  man  will  always  be 
rare,  and  cannot  always  be  obtained.  After  one  had  been 
successfully  started,  others  could  follow ;  for  imitation  re- 
quires little  brains. 

One  could  not  be  certain  of  getting  the  proper  man  every 
time,  but  the  means  of  appointment  should  be  most  care- 
fully studied  so  as  to  secure  a  good  average.  There  can  be 
no  doubt  that  the  appointment  should  rest  with  a  scientific 
body  capable  of  judging  the  highest  work  of  each  candidate. 

Should  any  popular  element  enter,  the  person  chosen 
would  be  either  of  the  literary-scientific  order,  or  the  dabbler 
on  the  outskirts  who  presents  his  small  discoveries  in  the 
most  theatrical  manner.  What  is  required  is  a  man  of 
depth,  who. has  such  an  insight  into  physical  science  that 
he  can  tell  when  blows  will  best  tell  for  its  advancement. 

Such  a  grand  laboratory  as  I  describe  does  not  exist  in 
the  world,  at  present,  for  the  study  of  physics.  But  no 
trouble  has  ever  been  found  in  obtaining  means  to  endow 
astronomical  science.  Everybody  can  appreciate,  to  some 
extent,  the  value  of  an  observatory ;  as  astronomy  is  the 
simplest  of  scientific  subjefts,  and  has  very  quickly  reached 
a  position  where  elaborate  instruments  and  costly  computa- 
tions are  necessary  to  further  advance.  The  whole  domain 
of  physics  is  so  wide  that  workers  have  hitherto  found 
enough  to  do.     But  it  cannot  always  be  so,  and  the  time 
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has  even  now  arrived  when  such  a  grand  laboratory  should 
be  founded.  Shall  our  country  take  the  lead  in  this  matter, 
or  shall  we  wait  for  foreign  countries  to  go  before  ?  They 
will  be  built  in  the  future,  but  when  and  how  is  the  question. 

Several  institutions  are  now  putting  up  laboratories  for 
physics.  They  are  mostly  for  teaching,  and  we  can  expe<5l 
only  a  comparatively  small  amount  of  work  from  most  of 
them.  But  they  show  progress ;  and,  if  the  progress  be  as 
quick  in  this  diredtion  as  in  others,  we  should  be  able  to  see 
a  great  change  before  the  end  of  our  lives. 

As  stated  before,  men  are  influenced  by  the  sympathy  of 
those  with  whom  they  come  in  contaft.  It  is  impossible  to 
immediately  change  public  opinion  in  our  favour;  and, 
indeed,  we  must  always  seek  to  lead  it,  and  not  be  guided 
by  it.  For  Pure  Science  is  the  pioneer  who  must  not  hover 
about  cities  and  civilised  countries,  but  must  strike  into  un- 
known forests,  and  climb  the  hitherto  inaccessible  mountains 
which  lead  to  and  command  a  view  of  the  promised  land, — 
the  land  which  Science  promises  us  in  the  future ;  which 
shall  not  only  flow  with  milk  and  honey,  but  shall  give  us  a 
better  and  more  glorious  idea  of  this  wonderful  universe.  We 
must  create  a  public  opinion  in  our  favour,  but  it  need  not 
at  first  be  the  general  public.  We  must  be  contented  to 
stand  aside,  and  see  the  honours  of  the  world  for  a  time 
given  to  our  inferiors ;  and  must  be  better  contented  with 
the  approval  of  our  own  consciences,  and  of  the  very  few 
who  are  capable  of  judging  our  work,  than  of  the  whole 
world  beside.  Let  us  look  to  the  other  physicists,  not  in 
our  own  town,  not  in  our  own  country,  but  in  the  whole 
world,  for  the  words  of  praise  which  are  to  encourage  us,  or 
the  words  of  blame  which  are  to  stimulate  us  to  renewed 
effort.  For  what  to  us  is  the  praise  of  the  ignorant  ?  Let 
us  join  together  in  the  bonds  of  our  scientific  societies,  and 
encourage  each  other,  as  we  are  now  doing,  in  the  pursuit  of 
our  favourite  study  ;  knowing  that  the  world  will  some  time 
recognise  our  services,  and  knowing,  also,  that  we  constitute 
the  most  important  element  in  human  progress. 

But  danger  is  also  near,  even  in  our  societies.  When  the 
average  tone  of  the  societies  is  low,  when  the  highest 
honours  are  given  to  the  mediocre,  when  third-class  men  are 
held  up  as  examples,  and  when  trifling  inventions  are  mag- 
nified into  scientific  discoveries,  then  the  influence  of  such 
societies  is  prejudicial.  A  young  scientist  attending  the 
meetings  of  such  a  society  soon  gets  perverted  ideas.  To* 
his  mind  a  molehill  is  a  mountain,  and  the  mountain  a 
molehill.    The  small  inventor  or  the  logal  celebrity  rises  to 
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a  greater  height,  in  his  mind,  than  the  great  leader  of  Science 
in  some  foreign  land.  He  gauges  himself  by  the  molehill, 
and  is  satisfied  with  his  stature,  not  knowing  that  he  is  but 
an  atom  in  comparison  with  the  mountain,  until,  perhaps, 
in  old  age,  when  it  is  too  late.  But  if  the  si^e  of  the 
mountain  had  been  seen  at  first,  the  young  scientist  would 
at  least  have  been  stimulated  in  his  endeavour  to  grow. 

We  cannot  all  be  men  of  genius ;  but  we  can,  at  least, 
point  them  out  to  those  around  us.  We  may  not  be  able  to 
benefit  Science  much  ourselves ;  but  we  can  have  high 
ideals  on  the  subject,  and  instil  them  into  those  with  whom 
we  come  in  contadl.  For  the  good  of  ourselves,  for  the 
good  of  our  country,  for  the  good  to  the  world,  it  is  incum- 
bent on  us  to  form  a  true  estimate  of  the  worth  and  standing 
of  persons  and  things,  and  to  set  before  our  own  minds  all  that 
is  great  and  good  and  noble,  all  that  is  most  important  for 
scientific  advance,  above  the  mean  and  low  and  unim- 
portant. 

It  is  very  often  said  that  a  man  has  a  right  to  his  opinion. 
This  might  be  true  for  a  man  on  a  desert  island,  whose  error 
would  influence  only  himself.  But  when  he  opens  his  lips 
to  instrudl  others,  or  even  when  he  signifies  his  opinions  by 
his  daily  life,  then  he  is  diredtly  responsible  for  all  his  errors 
of  judgment  or.fadt.  He  has  no  right  to  think  a  molehill  as 
big  as  a  mountain,  nor  to  teach  it,  any  more  than  he  has  to 
think  the  world  fiat,  and  teach  that  it  is  so.  The  fadts  and 
laws  of  our  science  have  not  equal  importance,  neither  have 
the  men  who  cultivate  the  science  achieved  equal  results. 
One  thing  is  greater  than  another,  and  we  have  no  right  to 
negleft  the  order.  Thus  shall  our  minds  be  guided  aright, 
and  our  efforts  be  toward  that  which  is  the  highest. 

Then  shall  we  see  that  no  physicist  of  the  first  class  has 
ever  existed  in  this  country,  that  we  must  look  to  other 
countries  for  our  leaders  in  that  subjedl,  and  that  the  few 
excellent  workers  in  our  country  must  receive  many  ac- 
cessions from  without  before  they  can  constitute  an  American 
science,  or  do  their  share  in  the  world's  work. 

But  let  me  return  to  the  subjeft  of  scientific  societies. 
Here  American  science  has  its  hardest  problem  to  contend 
with.  There  are  very  many  local  societies  dignified  by  high- 
sounding  names,  each  having  its  local  celebrity,  to  whom 
the  privilege  of  describing  some  crab  with  an  extra  claw, 
which  he  found  in  his  morning  ramble,  is  inestimable.  And 
there  are  some  academies  of  science,  situated  at  our  seats 
of  learning,  which  are  doing  good  work  in  their  locality. 
But  distances  are  so  great  that  it  is  difficult  to  coUeft  men 
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together  at  any  one  point.  The  American  Association,  which 
we  are  now  attending,  is  not  a  scientific  academy,  and  does 
not  profess  to  be  more  than  a  gathering  of  all  who  are  inte- 
rested in  Science,  to  read  papers  and  enjoy  social  intercourse. 
The  National  Academy  of  Sciences  contains  eminent  men 
from  the  whole  country,  but  then  it  is  only  for  the  purpose 
of  advising  the  Government  freely  on  scientific  matters.  It 
has  no  building,  it  has  no  library,  and  it  publishes  nothing 
except  the  information  which  it  freely  gives  to  the  Govern- 
ment, which  does  nothing  for  it  in  return.  It  has  not  had 
much  effedl  direftly  on  American  science  ;  but  the  liberality 
of  the  Government  in  the  way  of  scientific  expeditions,  pub- 
lications, &c.,  is  at  least  partly  due  to  its  influence,  and  in 
this  way  it  has  done  much  good.  But  it  in  no  way  takes 
the  place  of  the  great  Royal  Society,  or  the  great  Academies 
of  Science  at  Paris,  Berlin,  Vienna,  St.  Petersburg,  Munich, 
and  indeed  all  the  European  capitals  and  large  cities.  These, 
by  their  publications,  give  to  the  young  student,  as  well  as 
the  more  advanced  physicist,  models  of  all  that  is  considered 
excellent ;  and  to  become  a  member  is  one  of  the  highest 
honours  to  which  he  can  aspire,  while  to  write  a  memoir 
which  the  Academy  considers  worthy  to  be  published  in  its 
Transadlions  excites  each  one  to  his  highest  effort. 

The  American  Academy  of  Sciences  in  Boston  is  perhaps 
our  nearest  representation  of  this  class  of  academies,  but 
its  limitation  of  membership  to  the  State  deprives  it  of  its 
national  charadler. 

But  there  is  another  matter  which  influences  the  growth 
of  our  science. 

As  it  is  necessary  for  us  still  to  look  abroad  for  our  highest 
inspiration  in  Pure  Science,  and  as  Science  is  not  an  affair 
of  one  town  or  of  one  country,  but  of  the  whole  world,  it 
becomes  us  all  to  read  the  current  Journals  of  Science  and 
the  great  Transactions  of  foreign  societies,  as  well  as  those 
of  our  own  countries.  These  great  Transactions  and  Journals 
should  be  in  the  library  of  every  Institution  of  learning  in 
the  country  where  Science  is  taught.  How  can  teachers 
and  professors  be  expedled  to  know  what  has  been  discovered 
in  the  past,  or  is  being  discovered  now,  if  these  are  not  pro- 
vided ?  Has  any  Institution  a  right  to  mentally  starve  the 
teachers  whom  it  employs,  or  the  students  who  come  to  it  ? 
There  can  be  but  one  answer  to  this ;  and  an  Institution 
calling  itself  a  University,  and  not  having  the  current  sci- 
entific Journals  upon  its  table,  or  the  Transactions  of  Societies 
upon  its  library-shelves,  is  certainly  not  doing  its  best  to 
cultivate  all  that  is  best  in  this  world, 
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We  call  this  a  free  country,  and  yet  it  is  the  only  one 
where  there  is  a  diredl  tax  upon  the  pursuit  of  Science.  The 
low  state  of  Pure  Science  in  our  country  may  possibly  be 
attributed  to  the  youth  of  the  country ;  but  a  diredl  tax,  to 
prevent  the  growth  of  our  country  in  that  subjeft,  cannot 
be  looked  upon  as  other  than  a  deep  disgrace.  I  refer  to  the 
duty  upon  foreign  books  and  periodicals.  In  our  science  no 
books  above  elementaiy  ones  have  ever  been  published,  or 
are  likely  to  be  published,  in  this  country ;  and  yet  every 
teacher  in  physics  must  have  them,  not  only  in  the  college 
library,  but  on  his  own  shelves,  and  must  pay  the  Govern- 
ment of  this  country  to  allow  him  to  use  a  portion  of  his 
small  salary  to  buy  that  which  is  to  do  good  to  the  whole 
country.  All  freedom  of  intercourse  which  is  necessary  to 
foster  our  growing  science  is  thus  broken  off,  and  that  which 
might  in  time  relieve  our  country  of  its  mediocrity  is  nipped 
in  the  bud  by  our  Government,  which  is  most  liberal  when 
appealed  to  diredUy  on  scientific  subjedls. 

One  would  think  that  books  in  foreign  languages  might  be 
admitted  free  ;  but  to  please  the  half-dozen  or  so  workmen 
who  reprint  German  books,  not  scientific,  our  free  intercourse 
with  that  country  is  cut  off.  Our  scientific  associations  and 
societies  must  make  themselves  heard  in  this  matter,  and 
show  those  in  authority  how  the  matter  stands. 

In  conclusion,  let  me  say  once  more  that  I  do  not  believe 
that  our  country  is  to  remain  long  in  its  present  position. 
The  science  of  physics,  in  whose  applications  our  country 
glories,  is  to  arise  among. us,  and  make  us  respedted  by  the 
nations  of  the  world.  Such  a  prophecy  may  seem  rash  with 
regard  to  a  nation  which  does  not  yet  do  enough  physical 
work  to  support  a  physical  journal.  But  we  know  the  speed 
with  which  we  advance  in  this  country :  we  see  cities 
springing  up  iii  a  night,  and  other  wonders  performed  at  an 
unprecedented  rate.  And  now  we  see  physical  laboratories 
being  built ;  we  see  a  great  demand  for  thoroughly  trained 
physicists,  who  have  not  shirked  their  mathematics,  both  as 
professors  and  in  so-called  practical  life ;  and  perhaps  we 
have  the  feeling  common  to  all  true  Americans,  that  our 
country  is  going  forward  to  a  glorious  future,  when  we  shall 
lead  the  world  in  the  strife  for  intelledlual  prizes  as  we  now 
do  in  the  strife  for  wealth. 

But  if  this  is  to  be  so,  we  must  now  aim  low.  The  pro- 
blems of  the  universe  cannot  be  solved  without  labour  ;  they 
cannot  be  attacked  without  the  proper  intelledlual  as  well  as 
physical  tools,  and  no  physicist  need  expedl  to  go  far  with- 
out his  mathematics.    No  one  expedts  a  horse  to  win  in  a 
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great  and  long  race  who  has  not  been  properly  trained ;  and 
it  would  be  folly  to  attempt  to  win  with  one,  however  pure 
his  blood  and  high  his  pedigree,  without  it.  The  problems 
we  solve  are  more  difficult  than  any  race :  the  highest  intel- 
ledt  cannot  hope  to  succeed  without  proper  preparation. 
The  great  prizes  are  reserved  for  the  greatest  efforts  of  the 
greatest  intellefts,  who  have  kept  their  mental  eye  bright 
and  flesh  hard  •  by  constant  exercise.  Apparatus  can  be 
bought  with  money,  talents  may  come  to  us  at  birth ;  but 
our  mental  tools,  our  mathematics,  our  experimental  ability, 
our  knowledge  of  what  others  have  done  before  us,  all  have 
to  be  obtained  by  work.  The  time  is  almost  past,  even  in 
our  own  country,  when  third-rate  men  can  find  a  place  as 
teachers,  because  they  are  unfit  for  everything  else.  We 
wish  to  see  brains  and  learning,  combined  with  energy  and 
immense  working-power,  in  the  professor's  chair ;  but,  above 
all,  we  wish  to  see  that  high  and  chivalrous  spirit  which 
causes  one  to  pursue  his  idea  in  spite  of  all  difficulties, — to 
work  at  the  problems  of  Nature  with  the  approval  of  his 
own  conscience,  and  not  of  men  before  him.  Let  him  fit 
himself  for  the  struggle  with  ail  the  weapons  which  mathe- 
matics and  the  experience  of  those  gone  before  him  can  fur- 
nish, and  let  him  enter  the  arena  with  the  fixed  and  stem 
purpose  to  conquer.  Let  him  not  be  contented  to  stand 
back  with  the  crowd  of  mediocrity,  but  let  him  press  forward 
for  a  front  place  in  the  strife. 

The  whole  universe  is  before  us  to  study.  The  greatest 
labour  of  the  greatest  minds  has  only  given  us  a  few  pearls ; 
and  yet  the  limitless  ocean,  with  its  hidden  depths  filled 
with  diamonds  and  precious  stones,  is  before  us.  The  pro- 
blem of  the  universe  is  yet  unsolved,  and  the  mystery 
involved  in  one  single  atom  yet  eludes  us.  The  field  of  re- 
search only  opens  wider  and  wider  as  we  advance,  and  our 
minds  are  lost  in  wonder  and  astonishment  at  the  grandeur 
and  beauty  unfolded  before  us.  Shall  we  help  in  this  grand 
work,  or  not  ?  Shall  our  country  do  its  share,  or  shall  it 
still  live  in  the  almshouse  of  the  world  ? 
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Harmonies  of  Tones  and  Colours  developed  by  Evolution,     By 
F.  J.  Hughes.     London  :  Marcus  Ward  and  Co. 

Most  of  our  readers  must  be  aware  that  to  certain  persons  there 
is  a  distindl  connection  between  tone  and  colour.  To  them,  as 
we  are  told,  the  hearing  of  a  tone  suggests  or  calls  up  the  im- 
pression of  a  colour,  and  the  sight  of  a  colour  in  an  analogous 
manner  conveys  the  sensation  of  a  tone.  All  this,  indeed,  is 
something  which  lies  entirely  outside  the  bounds  of  our  personal 
experience.  Still  we  feel  no  right  to  deny  such  statements,  lest 
we  might  fall  into  the  error,  e.g,,  of  a  colour-blind  person  who 
should  doubt  the  diversity  of  shades  in  the  spedlrum.  The 
author  of  the  work  before  us — ^who,  by  the  way,  is  a  second 
cousin  of  Charles  Darwin — does  not  lay  claim  to  the  possession 
of  this  natural  perception  of  the  connedtion  between  tones  and 
colours,  but  by  stud3ring  the  harmonies  of  both  he  has  reached 
certain  most  interesting  conclusions.  We  must,  however,  admit 
at  the  outset  that  the  subjedt  is  involved  in  difficulties.  Con- 
cerning colour — a  matter  which  we  have  approached  from  the 
double  point  of  view  of  the  student  of  organic  nature,  and  that 
of  the  tindlorial  chemist — ^we  may  at  any  rate  claim  a  little 
knowledge.  But  of  acoustics,  and  still  more  decidedly  of  har- 
mony, we  know  absolutely  nothing,  and  to  us,  therefore,  this 
work  is  as  if  in  great  part  written  in  some  unknown  tongue. 

The  author  maintains  that  '*  the  fountain  or  life  of  musical 
harmonies  and  colours  is  £,  or  yellow ;  the  root  B,  or  ultra- 
violet ;  these  being,  in  fadt,  tints  and  shades  of  white  and  black. 
Ascending  they  partake  more  of  white  ;  descending,  of  black ; 
the  former  drawing  tones  and  colours  higher,  the  latter  lower. 
Throughout  the  scheme  seven  tones  and  seven  colours  develop 
in  every  harmony.  In  the  relationship  between  tones  and  colours 
the  seven  may  be  condensed  into  a  pair :  as  an  example  we  trace 
the  notes  and  colours  in  the  fundamental  scale  of  C.  C  rises 
from  the  fountain,  and  contains  all  tones  within  itself.  Red  also 
rises  from  the  fountain,  and  contains  all  colours,  with  white  and 
black.  D  =  the  notes  C  and  £  mingled  ;  Orange,  red  and  yellow 
mingled.  E,  the  root  of  the  fountain.  Yellow,  containing  all 
colours,  is  white  in  its  extreme.  F  >=  the  notes  £  and  G  min- 
gled. Green  ^  yellow  and  blue  mingled.  G  contains  all  tones. 
Blue,  with  more  or  less  of  black  and  white.  A  =  G  and  B 
mingled.  Violet  =  blue  and  all  colours  inclining  to  black.  B, 
the  key-note  of  the  fountain.   Ultra-violet  s=  violet  mingled  with 
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more  black,  a  deeper  shade    of   all   colours — in  its   extreme 
black." 

In  this  parallelism  of  notes  and  colours  we  do  not  find  the 
clearness  which  would  be  desirable.  Red,  yellow,  and  blue,  if 
we  understand  Mr.  Hughes  aright,  contain  each  all  colours.  We 
should  like  to  see  some  experimental  proof  of  this  proposition. 
As  far  as  research  has  gone,  true  red — the  red  of  the  spe(5lrum — 
is  what  might  be  called  a  chromatic  element  from  which  nothing 
but  red  can  be  eliminated,  although  it  may  be  blended  with  other 
colours  to  form  compound  shades.  As  regards  yellow  and  blue, 
which  the  author  classes  along  with  red  as  '<  the  three  great 
apparent  primaries,"  their  elementary  or  simple  character  is  not 
generally  recognised.  Indeed  Mr.  Hughes  refers  to  Clerk 
Maxwell's  proof  that  red  and  green  in  right  proportions  produce 
yellow.  Violet  the  author  likens  to  ''  blue  and  all  colours  in- 
clining to  black."  To  our  eye  a  true  violet  might  rather  seem 
blue  inclining  to  red.  On  the  other  hand,  blue  colours  are  now 
adlually  produced  in  the  arts  by  mixtures  of  green  and  violet,  a 
result  which  has  only  become  possible  since  colours  of  a  very 
high  degree  of  purity  have  been  obtainable. 

Again,  we  do  not  distindlly  see  the  meaning  to  be  conveyed 
by  the  words  "  yellow,  containing  all  colours  is  white  in  its  ex- 
treme ;"  and  again,  <<  although  yellow,  as  a  colour,  is  explained 
away  as  white,  it  is  nevertheless  the  colour  yellow  in  endless 
tints  and  shades  throughout  Nature."  Frankly  speaking  we  do 
not  know  what  the  "  extreme  "  of  yellow  is.  If  we  seek  such 
an  <<  extreme "  we  pass  into  green  on  the  one  hand,  and 
into  orange  on  the  other.  If  we  take  a  yellow  solution — e.g., 
that  of  potassium  dichromate — and  dilute  it  with  more  and  more 
distilled  water,  we  get  at  last  a  colourless  liquid.  But  we  get 
the  very  same  result  by  similarly  diluting  a  solution  of  methyl- 
green  or  of  eosine.  When  the  author,  however,  puts  yellow  =  E 
as  the  root  of  the  fountain  he  seems  to  us  to  convey  a  truth 
which  has  been  arrived  at  by  other  enquirers  in  a  totally  different 
manner.  Yellow  appears,  in  the  evolution  of  plants  and  animals, 
to  be  the  lowest  stage  of  colouration,  which  Nature  produces 
most  readily,  and  at  which  she  often  stops  short. 

Those  of  our  readers  who  wish  to  pursue  this  interesting  and 
most  difficult  subjedl  will  do  well  to  re-read  an  article  on  <*  Light 
and  Sound,"  by  Prof.  W.  F.  Barrett,  which  appeared  in  the 
**  Quarterly  Journal  of  Science  "  for  January,  1870,  and  which 
Mr.  Hughes  here  quotes.  This  eminent  physicist  also  assumes 
the  note  C  to  correspond  to  the  colour  red,  finds  D  correspond  to 
orange,  E  to  yellow,  and  F  to  green. 

Mr.  Hughes  says  : — <<  The  twelve  notes,  scales,  and  chords  in 
the  major  and  minor  series,  &c.,  all  agree  so  exadtly  in  their 
mode  of  development  that  if  a  piece  of  music  is  written  cor- 
redlly  in  colours,  with  their  intermediate  tints  and  shades,  the 
experienced  musician  can,  as  a  rule,  detedt  errors  more  quickly 
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and  surely  with  the  eye  than  with  the  ear."  We  much  regret 
that  we  are  unable  to  understand  the  diagrams — music  printed 
partly  in  colours — in  which  the  author  seeks  to  demonstrate  his 
views. 


The  Natural  Genesis :  or,  Second  Part  of  a  Book  of  the  Begin- 
nings, containing  an  Attempt  to  Recover  and  Re-constitute 
the  Lost  Origins  of  the  Myths  and  Mysteries,  Types  and 
Symbols,  Religion  and  Language,  with  Egypt  for  the  Mouth- 
piece and  Africa  as  the  Birthplace.  By  Gerald  Massey. 
Vol.  n.     London  :  Williams  and  Norgate. 

Ik  our  issue  for  July  of  the  present  year  we  had  the  pleasure  of 
giving  a  notice  of  the  first  volume  of  this  extraordinary  work. 
We  could  do  no  other  than  recognise  its  importance  as  the  first 
systematic  attempt  to  throw  the  light  of  Evolution  into  regions 
where  it  has  been  hitherto  ignored,  if  not  systematically  rejedled. 
At  the  same  time  we  cannot  help  feeling  that  Mr.  Massey  runs 
some  danger,  to  use  an  old  proverb,  of  falling  to  the  ground  be* 
tween  two  stools.  On  the  one  hand,  the  men  who  best  under- 
stand and  value  Evolution,  such  as  embryologists,  taxonomists, 
and  palaeontologists,  will  be  apt  to  turn  away  from  the  contem- 
plation of  myths  and  mysteries  as  something  totally  outside  the 
sphere  of  their  researches  and  studies.  On  the  other  hand,  the 
mythologists,  the  students  of  primaeval  history,  religions,  and 
languages,  regarding  for  the  most  part  man  as  a  being  who  has 
not  risen  from  an  original  bestial  condition,  will  be  apt  to  give 
the  author's  views  only  a  very  scanty  and  superficial  examina- 
tion. We  would  venture  a  word  of  remonstrance  with  both 
parties.  The  naturalist  claims,  and  must  claim,  anthropology  as 
a  part  of  his  legitimate  subje<5l,  and  should  therefore  not  over- 
look a  work  which  so  distindlly  asserts  and  establishes  this  his 
claim.  Again,  the  archaeologist,  the  historian,  and  the  philo- 
logist, if  their  objed^  be  really  the  discovery  of  truth,  should  not 
shrink  back  in  horror  at  finding  the  fadls  of  their  respective 
sciences  or  eruditions  set  before  them  from  a  novel  point  of 
view. 

The  present  volume  treats,  in  successive  chapters,  of  the 
natural  genesis  and  typology  of  the  mythical  creations,  the  na- 
tural genesis  and  typology  of  the  fall  in  heaven  and  on  earth,  of 
the  deluge  and  the  ark,  of  the  natural  genesis  of  time  and  the* 
typology  of  the  word  or  logos,  and  the  typology  of  equinodlial 
christolatry. 

We  must  at  once  admit  that  there  is  in  this  volume,  even  more 
than  in  the  former  one,  much  which  cannot  be  legitimately  dis- 
cussed in  the  '' Journal  of  Science,''  and  much,  also,  which  we 
are  not  qualified  to  deal  with  anywhere.    To  certain  passages, 
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especially  in  the  earlier  chapters,  we  may  here,  however,  diredl 
attention.  Concerning  the  commonly  accepted  meaning  of  the 
word  Paradise  the  author  says  : — **  This  comes  of  looking  for 
the  old  lost  Paradise  in  the  shape  of  a  Hebrew  garden.  Pardez^ 
the  Armenian  paradise,  the  Persian  pardisy  the  modern  Arabic 
firdausy  applied  to  park  or  garden,  is  too  late  an  application  for 
an  interpretation  of  the  beginnings.  Human  gardens  were  not 
inclosed  or  cultivated  when  the  Paratesh  was  formed." 

Speaking  of  the  Airyana-vaejo  of  the  Avesta,  Mr.  Massey 
writes  : — **  This  was  at  one  time  considered  by  the  *  best  authori- 
ties '  to  have  been  the  starting-point  of  successive  and  most 
ancient  migrations  of  the  much  overlauded  Aryan  race.  But 
mythology  and  its  naming  preceded  geography." 

Concerning  the  origin  of  mankind  the  author  says — "  The 
creation  of  man  or  of  men  in  the  primordial  mythes  has  no  re- 
lation whatever  to  human  beings,  but  to  the  earliest  representa- 
tions of  celestial  phenomena.  It  is  so  common  a  mode  of 
expression  that  anthropologists  even  speak  of  the  '  first  man '  as 
if  he  were  a  reality.  We  are  frequently  informed  that  such  an 
one  was  the  '  Adam,'  the  *  first  man  '  of  this  or  the  other  people, 
as  if  that  explained  anything.  There  is  no  more  a  first  man  in 
mythology,  as  a  human  being,  than  there  is  a  primal  individual 
parent  known  to  Evolution.  There  never  was  a  first  man. 
That  is,  there  never  was  a  time  when  there  was  not  a  whole 
species  of  the  animal  at  whatsoever  stage  of  development,  and 
the  earliest  myth-makers  did  not  pretend  to  know  anything  about 
a  first  man,  as  a  human  being." 

In  summing  up  the  most  important  teachings  of  this  chapter 
Mr.  Massey  says — **  Speaking  generally  the  creations  are  stellar, 
lunar,  and  solar  ;  the  series  corresponds  to  that  of  the  heavenly 
bodies  which  in  the  Avesta,  for  instance,  is  invariably  given  in 
the  order  of  stars,  moon,  and  sun,  where  we  should  say  sun, 
moon,  and  stars.  That  which  was  latest  with  the  earlier  men 
becomes  first  with  the  later,  and  thus  we  have  been  grounded  in 
non-evolution  as  a  mode  of  education ;  consequently  much  of 
our  current  explanation  of  the  backward  past  in  history,  religion, 
mythology,  and  theology,  is  akin  to  that  which  accounted  for  the 
fossils  found  on  mountain-tops,  by  supposing  that  pilgrims  in 
passing  from  land  to  land  had  dropped  their  cockle-shells." 

We  regret  that  lack  of  space  forbids  us  to  give  the  author's 
appreciation  of  Buddhism,  which  in  these  days  of  "  Occultism" 
will  not  be  received  with  unmixed  approval. 

We  cannot  conclude  this  brief  notice  without  bespeaking  for 
the  **  Natural  Genesis  "  the  careful  attention  of  anthropologists. 
Like  ourselves  they  will  probably  feel  unable  to  accept  all  the 
author's  conclusions,  but,  again  like  ourselves,  they  will  feel  that 
he  has  at  least  been  working  in  the  right  direction. 
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Accented  Five-figure  Logarithms  of  Numbers  from  1  to  999999 
without  Differences.  Arranged  and  accented  by  Lewis  d*A. 
Jackson.     London  :  W.  H.  Allen  and  Co. 

The  author,  in  his  Introdudlion,  advocates  the  use  for  ordinary 
purposes  of  four-  or  five-figure  logarithms  in  place  of  the  seven- 
figured.  He  remarks  that  the  computers  in  the  Nautical 
Almanack  office  can  calculate  the  whole  of  their  occultations^ 
almost  all  their  eclipses,  and  all  the  places  of  the  stars  except 
the  circumpolar  ones,  with  four-figure  trigonometrical  logarithms, 
giving  minutes  of  arc.  Wherever  the  entire  seven  figures  can- 
not be  utilised,  their  employment  is  a  waste  of  time  and  labour. 
By  his  system  of  accentuation  he  offers  a  remedy  for  the  defedls 
of  five-figure  logarithms,  as  he  has  done  in  a  previous  work  for 
those  of   four  figures.     The  author  denotes,   e.g.,  log,  88637 

by  94762,  log.  88638  by  94762,  and  log.  88639  by  94762, ;  the 
two  signs,  the  dash  above  and  the  dot  below,  have  the  same 
mean  value,  one  being  0*3  less  and  the  other  0*3  more  than  the 
first  plain  number.  Instrudlions,  with  examples,  are  then  given 
for  computing  with  accented  logarithms. 

In  addition  to  the  table  referred  to  in  the  title-page,  there  is  a 
table  of  accented  five-figuie  logarithms  for  sines,  tangents,  co- 
tangents, and  cosines  of  angles  from  o^  to  90^,  to  every  hundredth 
of  a  degree. 

The  work  finishes  with  a  comparative  table  of  French  and 
English  decimal  scientific  systems.  Many  of  our  readers  will 
not  require  to  be  told  that  Mr.  Jackson  has  re-cast  the  decimal 
system  of  weights  and  measures  in  a  manner  which,  while  re- 
taining its  advantages,  does  away  with  the  objedlions  urged 
against  it  by  practical  men.  In  particular,  he  has  introduced  or 
retained  plain  short  names  for  the  different  denominations  in 
place  of  the  awkward  and  lengthy  terminology  which  the  French 
unhappily  introduced. 


Longman's  Magazine.      No.  XII.    Odlober,   1883.     London : 
Longmans  and  Co. 

We  find  here  a  very  remarkable  paper,  by  Dr.  B.  W.  Richardson, 
entitled  "  Cycling  as  an  Intellediual  Pursuit."  In  this  light  we 
suspedl  it  will  have  been  very  rarely  regarded,  the  more  as  a 
large  part  of  its  votaries  do  not  seem  overburdened  with  intelli- 
gence. The-  writer  begins  with  a  confession  which  we  hope  is 
not  true  of  the  majority  of  men,  even  when  well  advanced  in 
years.  He  says  : — **  If  I  walk  ten  miles  in  three  hours — a  fair 
pace — I  am  tired :  my  ankles  feel  weak,  my  feet  sore,   my 
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muscles  weary ;  so  that  after  the  effort  I  am  unfitted  for  any 
mental  work  until  recruited  by  a  long  rest."  Such  inconve- 
niences after  travelling  the  same  distance  on  a  tricycle  Dr.  Rich- 
ardson does  not  feel,  but,  on  the  contrary,  is  *'  agreeably  refreshed 
and  ready  for  study  or  other  mental  occupation." 

After  this  comparison,  unfavourable  to  man's  natural  locomo- 
tive organs,  he  goes  on  to  show  the  physical  advantages  of 
**  cycling,"  to  defend  it  against  objedlors,  and  to  record  the  per- 
formances of  various  persons  with  the  two-  or  the  three-wheeled 
machine.  At  last  we  come  to  the  pith  of  the  matter.  The  sug- 
gestion the  author  has  to  offer  is  <'  that  the  ladies  and  gentlemen 
who  at  this  time  are  making  cycling  a  pastime  should  form 
themselves  into  an  association  for  collecting  various  kinds  of 
information  while  they  are  carrying  on  their  excursions  in  this 
and  in  other  countries."  He  suggests  the  organisation  of  such 
a  Society,  and  its  division  into  four  se<5lions, — an  archaeological, 
a  geographical,  a  natural-historical,  and  a  mechanical.  The 
members  of  the  Society  are  to  coUedl  information  under  these 
heads,  to  hand  it  for  collation  to  local  offices,  whence  it  is  to  be 
transmitted  to  the  head-quarters  of  the  Society. 

We  will  now  endeavour  to  form  an  estimate  of  the  feasibility 
of  this  startling  proposal.  It  strikes  us  that  the  cyclist  moves 
too  fast  for  anything  like  a  close  observation  of  Nature,  whilst, 
however  skilful  and  experienced  he  may  be,  some  portion  of  his 
attention  will  be  drawn  off  to  the  management  of  his  machine. 
Again,  he  is  almost  exclusively  confined  to  the  main  roads  :  the 
woodland  paths,  the  mountain  declivities,  the  precipitous  river- 
banks,  the  marshes,  and  peat-moors,  where  respe(5lively  the 
botanist,  the  entomologist,  the  mineralogist,  &c.,  find  their  best 
harvests,  must  be  for  him  forbidden  ground.  Or  if  he  leaves  his 
"cycle'*  on  the  road,  and  goes  on  foot  into  the  thickets  and 
among  the  rocks  to  make  the  explorations,  he  will  be  continually 
under  the  necessity  of  coming  back  to  his  mechanical  roadster. 
Hence  he  will  find  himself  at  a  heavy  disadvantage  as  compared 
with  the  pedestrian. 

But  possibly  Dr.  Richardson  may  mean  that  the  cyclist  is 
merely  to  travel  down  by  machine  to  some  central  spot,  take  up 
his  quarters  there,  and  explore  the  neighbourhood  on  foot.  This, 
of  course,  will  be  perfedlly  feasible,  and  the  tourist  will  then  be 
in  no  worse  and  no  better  a  position  than  if  he  had  come  from 
home  by  train  or  by  ship. 

It  must  also  be  remembered  that — at  least  as  far  as  Natural 
History  and  Archaeology  are  concerned — that  minute  exploration 
which  Dr.  Richardson  thinks  his  associated  cyclists  might  effedl, 
is  being  already  done  by  local  societies.  These  bodies  are  now 
numerous,  earnest,  and  disposed  to  co-operate  with  each  other. 
They  are  making  minute  examinations  of  the  florae  and  the  faunae 
of  their  respedtive  distridls,  and  noting  down  the  geological 
features.     In  France,  and  still  more  in  Germany,  the  same  work 
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is  being  carried  on.  Almost  every  town  of  any  standing  has  its 
Naturforschende  Gesellschafty  whilst  every  University,  every. 
Real-Schule,  and  nearly  every  Gymnasium  sends  out  its  bands 
of  explorers  during  vacation.  We  are  far  from  saying  thai  every- 
thing,  even  in  Central  Europe,  is  fully  explored ;  but  in  the 
most  promising  distridls  a  cycle  of  any  kind  would  be  found 
decidedly  de  trop. 

Nor  can  we  forget  that  the  cyclicts  as  a  body  are  not  trained 
observers,  and  would,  perhaps,  not  readily  become  such.  The 
habit  of  skimming  along  level  roads  at  a  rapid  rate,  thinking  of 
little  but  how  many  miles  can  be  got  over  in  the  day,  is  a  poor 
preparation  for  seeing  everything  and  into  everything. 

Altogether  we  are  inclined  to  think  Dr.  Richardson's  suggestion 
as  laclang  in  the  practical  element. 

'<  Toads,  Past  and  Present,"  by  Mr.  E.  Kay  Robinson,  is  a 
curious  summary  of  the  traditional  notions  concerning  toads. 

He  writes  : — **  For  many  years  the  semi-scientific  public  had 
learned  to  regard  the  toad  as  a  perfed^ly  harmless  reptile.  Real 
Science,  however,  in  the  guise  of  the  '  Lancet,*  has  come  more  or 
less  to  Shakespeare's  rescue ;  for  that  journal  last  year  discovered, 
more  suo,  that  the  venom  [secretion  of  the  cutaneous  glands]  of 
a  toad  injedled  beneath  the  skin  of  a  dog  produces  convulsions." 
Now  that  the  toad,  like  certain  other  Batrachians,  has  a  poisonous 
secretion  was  known  a  good  many  years  before  this  alleged  dis- 
covery. Still,  as  the  reptile  has  no  means  of  introducing  this 
venom  into  the  bodies  of  other  animals,  it  is  pradlically  harm- 
less, and  the  semi-scientific  public  is  in  the  right.  We  can,  from 
our  own  superabundant  experience,  deny  that  there  is  any  danger 
in  handling  toads. 


The  Popular  Science  Monthly.    Odlober,  1883. 

We  find  in  this  issue  much  matter  deserving  a  careful  consider- 
ation. Foremost  stands  a  reply  by  Paul  R.  Shipman  to  the 
paper  recently  read  by  Dr.  Lionel  Beale  before  the  Vidloria  In- 
stitute, and  republished  by  that  body  in  the  form  of  a  pamphlet. 
Dr.  Beale,  we  are  told,  admits  by  implication  that  known  causes 
have  not  yet  been  proved  inadequate  to  explain  the  phenomena 
of  life.  His  cautious  statement  is  that  they  are  inadequate  <<  in 
the  present  state  of  scientific  knowledge/*  Hence  his  assumption 
of  a  special  power  to  account  for  the  phenomena  peculiar  to 
living  beings  is  declared  a  violation  of  the  principle  known  ir 
older  philosophical  literature  as  '*  Occam's  razor,"  but  now  more 
generally  known  as  the  "  law  of  parsimony."  This  law  forbids 
the  assumption  of  an  unknown  cause  before  the  inadequacy  of 
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known  causes  has  been  demonstrated.  Those  who  carefully  read 
this  paper  will  scarcely  find  their  respedl  for  Dr.  Beale  as  a 
thinker  undiminished. 

Dr.  £.  Bayard  communicates  a  paper  bearing  the  unhappy 
title  ''  Homoeopathy  as  a  Science."  One  of  the  first  signs  of 
the  approaching  millennium  will  be  a  cessation  of  this  misuse 
of  the  term  Science.  It  has  been  again  and  again  enforced  by 
men  of  the  highest  ability  that  Science  merely  perceives  and 
declares  what  exists.  To  do  anything,  or  to  instru(5^  man  how 
or  what  to  do,  belongs  in  the  province  not  of  Science,  but  of  Art. 
Homoeopathy,  whether  it  be  the  corredl  method  of  treating 
disease  or  no, — a  question  into  which  we  cannot  enter, — is  no 
more  a  Science  than  allopathy,  or  than  metallurgy,  or  pyrotech- 
nics, all  arts  aiming  at  certain  ends. 

Dr.  F.  Oswald  gives  one  of  his  clever,  but  one-sided,  papers 
on  the  '*  Remedies  of  Nature.'*  He  denounces  tea  and  coffee  as 
evils  of  the  same  class  as  tobacco,  opium,  and  alcohol,  to  which 
they  lead  the  way.  As  usual  he  advocates  vegetarianism.  He 
speaks  of  Bichat  proving  '*  that  our  digestive  organs  are  those 
of  a  frugivorous  [phytophagous]  animal.*'  We  would  defy  any 
Bichat  to  prove  that  our  digestive  organs  are  less  adapted  for  a 
mixed  diet  than  are  those  of  the  majority  of  the  Rodents  (Mu- 
ridse,  Sciuridse,  &c.),  of  the  Suidse,  or  of  the  monkeys,  which 
are  well  known  to  consume  eggs  and  insedls — ^animal  matter  as 
truly  as  beef  or  mutton.  Dr.  Oswald  tells  us  that  the  first  taste 
of  every  poison  is  either  insipid  or  repulsive.  Is  this  the  case 
with  certain  poisonous  fishes  and  fungi,  and  with  some  kinds  of 
poisonous  honey  ?  **  The  only  safe,  consistent,  and  effedtive 
plan  is  Total  Abstinence  from  all  Poisons."  But  if  we  are  en- 
tirely to  abstain  from  all  substances  which  would  prove  fatal  or 
injurious  if  taken  in  large  doses  or  in  a  concentrated  form,  our 
diet  will  be  strangely  limited.  The  ordinary  garden  fruits  and 
vegetables  contain  such  acids  as  the  tartaric,  malic,  citric,  &c. 
Are  they  therefore  to  be  rejec5led  ?  Nevertheless  there  is  too 
much  truth  in  the  paper  before  us. 

"  The  Historical  Development  of  Modern  Nursing,'*  by  Dr.  A. 
Jacobi,  corredls  a  widespread  error.  It  is  commonly  supposed 
that  hospitals  are  an  outcome  of  Christianity ;  but  the  author 
shows  that  they  existed  in  Ceylon,  under  Buddhist  auspices,  in 
the  second,  and  even  in  the  fifth,  century  before  the  Christian 
era.  May  not  their  absence  in  the  days  of  classical  antiquity  be 
in  part  due  to  a  smaller  prevalence  of  chronic  disease  ?  With 
the  abolition  of  the  baths  public  health  must  undoubtedly  have 
declined. 
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The  English  Illustrated  Magazine.     No,   i.     0(5tober,   i883, 
London  :  Macmillan  and  Co. 

Th£RE  is  in  this  bright  and  clever  new  journal  little  which  can 
legitimately  come  under  our  cognizance.  There  is  a  paper,  by 
Mr.  Grant  Allen,  entitled  "  The  Dormouse  at  Home,"  which  is 
so  good  a  specimen  of  the  author's  manner  of  treating  natural 
history  subjedls  that  a  signature  was  scarcely  necessary.  Mr. 
Allen  views  the  dormouse  as  a  "  central  meeting-place  whence 
all  the  radiating  threads  of  the  rodent  pedigree  diverge  in  the 
various  dire(5lions  of  the  rats,  the  mice,  the  squirrels,  the  mar^ 
mots,  the  prairie  dogs,  and  even  the  beavers." 

**  The  Supernatural  Experiences  of  Patsy  Cong  "  is  a  tribute 
to  the  spiritualistic  tendencies  of  the  present  day,  but  the  strange 
occurrences  described  are  left  unexplained. 

"  Oysters  and  the  Oyster  Question,"  by  an  Inspe<5lor  of  Fish- 
eries, is  the  first  portion  of  a  Ledture  delivered  at  the  Royal 
Institution  in  May  last. 


The  Mason  College  Magazine.     Oftober,  1883.    Birmingham : 
Cornish  Bros. 

We  are  glad  to  find  this  bright  little  magazine  reappearing  after 
its  summer  recess.  We  notice  a  humorous  article  entitled 
"  Robinson  Crusoe,  B.Sc,  an  Autobiography."  Here  those  ac- 
quainted with  local  circumstances  will  doubtless  be  able  to  find 
more  than  meets  the  eye  of  the  stranger. 

A  Member  of  the  Natural  History  Society  is  credited  with  the 
following  invocation ; — 

<*0  Sanae  Herberte 
Lucem  da  nobis 
Rex  philosophonim 
Dux  syntheticorum 
In  sascula  sseculorum 
Lucem  da  nobis  1 " 

•  "  Vox  Clamantis  in  Deserto  "  gives  a  list  of  miscellaneous 
requirements,  among  which  we  perceive,  with  satisfaction  not 
unmingled  with  amusement,  **  A  Society  for  the  Liberation  of 
Physiology  from  Tait  Patronage  and  Control."  Decidedly  ne- 
cessary,  as  the  '<  patron  and  controller"  is  evidently  impenitent, 
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A  New  Departure  in  Medical  Electricity.    By  S.  A.  Mortimorb 
Foots.    Morton  and  Burti  Printers,  Edgware  Rpad. 

From  this  little  work  we  extradl  the  following  passage : — '<  I 
assert  that  Electricity  acting  on  flesh  deprived  of  blood  or  fluid 
is  a  deadly  poison.  This  is  a  very  strong  statement.  Bring  it  to 
the  test  of  experiment.  Nothing  is  easier.  The  writer  would 
not  dare  to  try  it  on  his  own  person,  so  confident  is  he  that  the 
statement  is  perfedlly  true.  Pass  a  piece  of  tape  or  string  round 
a  finger  so  as  to  press  backwards  all  the  fluids  in  the  vessels. 
Then  apply  to  the  bloodless  flesh  a  very  feeble  current,  say  from 
one  cell,  for  a  fradlion  of  k  second,  and  note  the  blood  poisoning 
that  ensues,  and  I  venture  to  assert  it  will  not  invite  repetition. 
Mind,  this  is  not  a  theory.  Everyone  can  test  it  at  his  own  cost* 
This  I  claim  as  my  great  discovery."  (The  italics  are  the 
author*s  own.) 

We  are  not  going,  in  comment,  to  assert  what  might  or 
might  not  be  the  consequence  of  applying  an  ele<5lric  current  to 
"  flesh  deprived  of  blood  or  fluid."  We  have  never  made  the 
experiment.  Nor  would  it  be  at  all  easy.  A  ligature  applied  to 
the  finger  greatly  checks  the  circulation,  but  it  does  not  expel 
the  fluids  from  the  vessels.  If  the  author  doubts  this  statement 
let  him  tie  a  tape  tightly  round  a  finger,  and  then  plunge  a  needle 
into  the  flesh  below  the  ligature.  He  will  find  that  it  is  by  no 
means  **  deprived  of  blood  or  fluid.**  We  do  not  give  any  opinion 
as  to  the  results  of  applying  an  ele<5lnc  current  to  the  extremity 
of  a  finger  thus  tied.  They  may  possibly  be  disastrous  ;  but  in 
any  case  they  cannot  be  due  to  the  absence  of  fluid. 

Mr.  Foote's  contention  that  eledlricity  is  often  ignorantly  ap- 
plied no  one  can  gainsay.  The  medical  eledlrician  is  too  often 
a  quack  of  a  very  dangerous  grade,  and,  if  not  altogether  igno- 
rant of  ele(5lrical  science,  is  often  utterly  unacquainted  with 
physiology. 
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CORRESPONDENCE. 


*«*  The  Editor  does  not  hold  hiaiself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


THE    STRUGGLE    FOR    EXISTENCE. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — Possibly  the  subjoined  demonstration,  that  excessive  coin« 
petition  in  any  sphere  tends  to  frustrate  its  own  ends,  may  be 
novel  to  some  of  your  readers. 

Let  us  suppose  a  large  public  building — church,  theatre, 
le(5lure-room,  or  what  you  please — full  of  people.  When  the 
proceedings  are  at  an  end  it  will  be  quietly  and  quickly  emptied. 
But  suppose  that  each  person,  on  entering,  sees  an  announce- 
ment that  the  first  fifty  persons  who  make  their  exit  after  the 
end  of  the  meeting  shall  receive  a  sovereign  each,  the  next 
hundred  half  a  sovereign,  and  the  next — say  two  hundred — five 
shillings  each.  What  will  be  the  result  ?  There  will  be  a  severe 
struggle,  and,  independent  of  damage  to  life  and  limb,  the 
building  will  probably  take  twice  as  long  to  be  cleared  as  under 
ordinary  circumstances. 

Now  let  us  suppose  the  competition  yet  intensified :  let  the 
public  on  entering  find  an  announcement,  issued  by  some  com- 
petent authority,  that  the  last  hundred  or  two  hundred  who  issue 
from  the  place  will  be  liable  to  heavy  penalties,  fine,  or  imprison- 
ment. The  struggle  will  become  desperate,  numbers  will  be 
trodden  under  foot,  and  the  hall  will  not  be  emptied  in  four-  or 
fivefold  the  usual  time. 

It  may  be  said  that  such  cases  ate  entirely  imaginary,  and 
that  we  know  not  what  would  happen.  This  reply  is  founded  on 
an  error.  Only  a  few  months  have  passed  since  the  offer  of  a 
few  trifling  toys  allured  a  couple  of  hundred  children  to  their 
death.  And  the  efTecft  of  a  terror  behind  the  multitude  was 
shown  a  few  years  ago  at  the  cathedral  of  Santiago,  where  but  a 
few  of  an  immense  throng  of  worshippers  ever  succeeded  in 
making  their  exit  at  all.  Can  the  meaning  of  these  instances 
fail  to  be  understood  ? — I  am,  &c., 

G.C, 
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PAYMENT    BY    RESULTS. 


To  the  Editor  of  the  journal  of  Science. 

SiR| — I  have  been  much  edified  with  Mr.  Galloway's  suggestion 
in  your  last  issue,  that  the  permanent  officials  of  the  Science 
and  Art  Deparment,  as  well  as  the  Science  teachers,  should  be 
paid  by  *'  results."  If  anyone  asks  what  results  are  to  be  con- 
sidered satisfa(5tory,  I  should  say  the  decrease  of  the  foreign 
designers,  chemists,  engineers,  &c.,  in  our  manufa(5lories,  and 
their  substitution  by  natives.  Did  I  see  any  movement  in  this 
dire(5tion  I  should  feel  convinced  that  the  Department  was  at 
any  rate  moving  in  the  right  direcSlion. 

I  think  a  return  of  the  number  of  aliens  filling  places  of  trust 
in  our  industrial  establishments  would  be  a  very  instru<5live 
document,  and  would  throw  no  little  light  on  the  question  of 
technical  education.  Perhaps  some  Irish  M.P.  might  move  for 
such  a  return  if  no  Englishman  dare. — I  am,  &c., 

Incola. 
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NOTES. 


Dr.  T.  S.  Hunt,  F.R.S.,  brought  forward  at  the  late  meeting  of 
the  American  Association  a  new  classification  of  the  Sciences* 
Under  the  head  Mineral  Physiography  he  includes  Descriptive 
and  Systematic  Mineralogy,  Geognosy,  Geography,  and  Descrip- 
tive Astronomy.  Under  Mineral  Physiology  rank  Physics, 
Chemistry,  Geogeny,  and  Theoretical  Astronomy.  In  like  man- 
ner the  Sciences  of  Organic  Nature  are  divided  into  Biophysio- 
graphy  and  Biophysiology,  the  former  of  which  heads  comprises 
Organography,  Descriptive  and  Systematic  Botany,  and  Zoology, 
whilst  the  latter  embraces  Biotics,  Organogeny,  Morphology, 
Physiological  Botany,  and  Zoology. 

Dr.  C.  C.  Abbott  ("  Science  "),  in  a  very  interesting  paper  on 
the  Intelligence  of  Birds,  records  that  he  <*  girdled  '*  the  branches 
of  an  alder  in  which  a  summer  warbler  {Dendrcsca  astiva)  and  a 
white-eyed  vireo  {Vireo  novaboracensis)  had  built  their  nests. 
The  leaves  consequently  withered,  and  the  nests  were  at  once 
abandoned.  But  in  a  similar  experiment  where  the  nest  con- 
tained young  birds,  the  parents,  though  annoyed  at  the  exposure^ 
remained.  He  placed  some  short  pieces  of  woollen  yarn — red, 
yellow,  purple,  green,  and  grey — near  the  half-built  nest  of  a 
Baltimore  oriole ;  the  birds  made  use  of  the  grey  yams  and  a 
few  of  the  purple  when  the  nest  was  nearly  complete,  but  left 
the  red,  yellow,  and  green  yarns  undisturbed. 

Prof.  E.  D.  Cope  ("  Science  '*)  has  discovered,  in  the  Eocene, 
an  ungulated  animal  with  carnivorous  jaws. 

We  are  ihappy  to  see  that  a  serious  movement  is  being  made 
to  establish  a  marine  station  for  scientific,  and  especially  bio* 
logical  research,  at  Granton,  near  Edinburgh. 

The  results  of  Prof.  Nordenskiold's  expedition  into  the  interior 
of  Greenland  must  convince  the  world  of  the  essential  unfruit- 
fulness  of  Ardlic  exploration.  We  might  indeed,  were  the  ice 
removed,  find  an  interesting  fossil  fauna  and  flora ;  but  how  is 
this  to  be  done  ? 

Prof.  E.  D.  Cope's  paper  on  the  Evidence  of  Evolution,  as 
found  in  the  *'  History  of  Extin(5t  Mammalia,"  is,  and  was  meant 
to  be,  a  telling  answer  to  Principal  J.  W.  Dawson's  anti-evolu- 
tionist presidential  address. 

<'  Science  "  charadlerises  the  climate  of  Minnesota  by  saying; 
that  "  cranberries  and  rheumatism  abound," 
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According  to  the  <*  Revue  Spirite  "  charges  are  brought  against 
Prof.  Mendelejeff,  and  certain  of  his  colleagues  at  the  University 
of  St.  Petersburg,  of  having  smothered  an  enquiry  into  the  truth 
or  falsehood  of  Spiritualism,  and  shown  bad  feeling  and  bad 
faith. 

Mr.  J.  Chatin  has  examined  the  apical  club  of  the  antennae  of 
Vanessa  lo.  It  is  covered  with  minute  fossse,  narrower  at  the 
orifice  and  widening  within,  and  having  at  their  bottom  the  so- 
called  olfactory  rods,  which  vary  in  number  from  one  to  four  in 
each  fossa. 

At  the  late  meeting  of  the  British  Association  Mr.  Francis 
Galton  presented  an  interesting  Report  on  the  Federation  of  the 
Local  Scientific  Societies. 

We  learn  from  a  medical  contemporary  that  a  prominent  anti- 
vaccinationist  has  committed  suicide,  as  a  sequel  to  the  death  of 
his  wife  and  of  three  of  his  children  from  smallpox. 

MM.  Olivier  and  Richet  (^**  Comptes  Rendus*')  have  established 
the  mobility  of  the  microbia  found  in  the  lymph  of  fishes,  thus 
distinguishing  them  from  a  new  histological  element  which  they 
have  discovered  in  the  same  medium. 

Prof.  E.  Ray  Lankester,  in  his  Presidential  Address  delivered 
before  the  Biological  Se<5lion  of  the  British  Association,  pleaded 
urgently  for  the  establishment  of  laboratories  or  stations  for  bio- 
fogical  research  in  England.  We  trust  that  his  plea  may  not 
prove  in  vain.     But  of  this  elsewhere. 

We  find  in  "  Light  "  the  following  most  deplorable  comment 
upon  Prof.  E.  R.  Lankester*s  recent  plea  for  the  establishment 
of  laboratories  for  biological  research : — '<  Professor  Lankester, 
of  Bow-street  notoriety  in  connection  with  the  case  of  Dr.  Slade, 
pleads  for  <  the  Endowment  of  Research,'  which  appears  to  be 
that  he  and  such  as  he  should  be  subsidised  by  the  State,  such 
eople  being  generally  understood  to  be  in  search  of  knowledge, 
ut  not  bound  to  teach  it,  or  to  produce  results  !  But  Professor 
Lankester  was  always  very  modest ! "  Prof.  Lankester  and 
"  such  as  he  "  have  already  furnished  very  valuable  results,  and 
would  do  more  if  they  had  the  scope  afforded  them.  To  think 
that  the  scientific  discoverer  should  spend  his  time  in  teaching 
is  as  unreasonable  as  to  expedl  the  manufa(5turer  to  retail  his 
own  produ(fls. 

i   The  Java  catastrophe  seems  to  many  persons  a  confirmation  of 
the  alleged  disappearance  of  Atlantis. 

An  important  new  work  by  Robert  Hudson  Graham,  C.E.,-will 
be  shortly  issued  by  Messrs.  Crosby  Lockwood  and  Co.,  London, 
entitled  **  Graphic  and  Analytic  Statics  in  Theory  and  Compari- 
son ;"  their  pra(flical  application  to  the  Tref^tmcnt  of  Stresses  in 
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Roofs,  Girders,  Bridges,  Arches,  Piers,  and  other  Frameworks  ; 
with  a  chapter  on  Wind  Pressures,  and  a  number  of  diagrams 
and  plates  to  scale,  with  examples — many  taken  from  existing 
strudlures.  The  same  publishers  also  announce  for  immediate 
publication,  <*  The  Art  of  Soap-making,"  a  Pra(5lical  Handbook 
of  the  Manufa(5lure  of  Hard  and  Soft  Soaps,  Toilet  Soaps,  &c., 
by  Alexander  Watt ;  "  The  Engineers'  and  Shipowners'  Coal 
Tables,"  by  Nelson  Foley,  author  of  "  The  Engineer's  Office 
Book  of  Boiler  Constru<5lion  "  :  and  the  following  works  in  their 
popular  '*  Weale's  Rudimentary  Series  "  : — "  Farm  Buildings," 
a  Treatise  on  the  Buildings  necessary  for  various  kinds  of  Farms, 
and  their  Arrangement  and  Constru(5lion,  with  Plans  and  Esti- 
mates, by  Professor  John  Scott  (being  the  fourth  volume  of 
Scott's  "  Farm  Engineering  Text-Books  ") ;  and  a  revised  and 
enlarged  edition  of  **  Sanitary  Work  in  the  Smaller  Towns  and 
Villages,"  by  Charles  Slagg,  A.M.  Inst.  C.E. 

A  journal  is  now  published  in  Germany  devoted  to  the  study 
of  Fungi,  from  a  botanical,  physiological,  and  economic  point  of 
view. 

Mr.  C.  H.  Fernald,  of  the  Orono  State  College  ("American 
Naturalist "),  mentions  that  a  horse  went  alone,  and  without  the 
knowledge  of  his  owner,  to  a  blacksmith's  forge  to  have  one  of 
his  shoes  redlified. 

Says  an  ultra-heretical  journal,  <'  Darwin  was  a  laborious 
physicist,  but  no  thinker  to  speak  of.  Taxonomy  is  not  thought." 
We  ventured  to  foretell,  some  years  ago,  that  the  great  natu- 
ralist would  before  long  fall  into  disgrace  among  **  advanced 
thinkers." 

Mr.  W.  N.  Lockington  ("  American  Naturalist ")  ably  combats 
the  paradox  of  Prof.  Minot  that  man  is  not  the  highest  animal. 

Mr.  J.  S.  Kingsley,  in  the  same  journal,  questions  the  validity 
of  the  group  Arthropoda,  and  points  out  important  heterologies 
of  strucflure  between  its  two  component  sub-groups,  Crustacea 
and  Tracheata. 

The  editors  of  the  same  journal  say  judiciously,  concerning 
certain  troublesome  neologisms,  "  What  theologians  are  pleased 
to  call  the  '  natural,'  man  rightfully  rebels  against  an  overstrung 
nomenclature." 

A  very  large  portion  of  the  world's  annual  yield  of  platinum 
is  obtained  from  the  Upper  San  Juan. 

M.  ).  Delauney  ("  Comptes  Rendus  ")  proposes  the  following 
law  on  the  occurrence  of  earthquakes,  &c.  2 — "  The  majority  of 
the  phenomena  of  cosmic  and  terrestrial  meteorology,  and  in 
.particular  the  great  seismic  tempests,  seem  to  take  place  when 
the  larger  planets  pass  certain  longitudes,  especially  13$^ 
and  265®." 
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• 
Evolution  does  not  appear  to  have  found  grace  in  the  sight  of 
the  Church  Congress.  It  was  discussed  by  the  Bishop  of 
Carlisle,  Mr.  Aubrey  Moore,  Prof.  Pritchard,  Bishop  Perry,  Prof. 
Engstrom,  and  Mr.  W.  D.  Gounod,  who  are  said  to  have  been 
**  frequently  applauded.'' 

A  tribe  of  Indians  having  decided  tails,  6  to  8  inches  long,  is 
said  to  have  been  discovered  in  Paraguay.  Should  this  an- 
nouncement prove  true  we  must  protest  against  them  being 
paraded  as  '*  the  missing  link,"  since  the  anthropoid  apes  are 
tailless. 

The  Municipality  of  Lisbon  has  decided  that  cremation  is  per- 
missible under  ordinary  circumstances,  but  must  be  compulsatory 
in  case  of  epidemics. 

The  French  Association  for  the  Advancement  of  Science  de- 
votes a  large  share  of  its  attention  to  economic  and  engineering 
questions,  thus  savouring  strongly  of  politics  and  of  finance. 

We  greatly  regret  to  learn  the  death  of  the  illustrious  Swiss 
palaeontologist,  Oswald  Heer. 

The  brain  of  Carey  is  said  to  have  had  the  unusual  weight  of 
63  ounces. 

The  "  Medical  Press  and  Circular,"  criticising  Dr.  Clifford 
AUbutt's  speech  at  the  amalgamation  of  the  Leeds  School  of 
Medicine  with  the  Yorkshire  College  of  Science,  justly  remarks 
that  on  the  Vivisedlion  question  the  medical  profession  **  blus- 
tered a  good  deal  too  little  ;  had  they  spoken  out  boldly,  declined 
a  deceptive  compromise,  and  taken  every  possible  opportunity  of 
exposing  the  misrepresentations  and  sophistries  of  the  Anti- 
Vivisedlion  fanatics,  the  agitation  would  have  been  stamped  out 
by  this  time." 

Mr.  Bradford  Torrey  (*'  Science  ")  disproves,  from  adlual  ob- 
servation, the  assertion  of  the  Duke  of  Argyll  that  no  bird 
(humming-bird)  ever  flies  backwards. 

An  effort  is  being  made  to  place  the  American  signal  or  me- 
teorological service  in  the  hands  of  civilians.  Its  present  mili- 
tary organisation  is  open  to  not  a  few  obje(5lions. 

According  to  the  "  Posener  Zeitung*'  a  workman  was  arrested 
in  the  Sapieha-Platz,  Posen,  '*  for  having  in  his  possession  three 
bottles  of  living  ants,  which  he  was  offering  for  sale." 

Veth  and  Van  Hasselt  (**  Deutsch.  Geogr.  Blatter.")  have  pub- 
lished  an  account  of  their  ascent  of  Indrapura,  the  loftiest  of  the 
Sumatran  volcanoes.  The  height  of  the  mountain  is  3700  metres 
(about  11,500  feet),  and  the  temperature  at  the  summit  8°  C« 
The  region  of  large  trees  comes  to  an  end  about  2500  metres. 
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Mr.  G.  Jinman,  F.R.G.S.,  in  a  circular,  maintains  that  storms 
are  periodic  in  their  arrival,  and  are  governed  by  perfedl  laws. 
He  reje<5ls  the  circular  or  spiral  theory,  and  insists — in  opposition 
to  Mr.  Scott,  of  the  Meteorological  Office — that  storms  give 
more  than  forty-eight  hours  warning  of  their  approach.  The 
importance  of  the  subjecfl  surely  warrants  a  full  and  fair 
enquiry. 

Mr.  C.  S.  Mixter  ('<  Science  ")  gives  reasons  for  thinking  that 
the  relative  increase  of  the  negro  and  negroid  population  of  the 
United  States  is  not  so  rapid  as  it  has  been  feared. 

MM.  Comil  and  Berlioz  ("  Comptes  Rendus  *')  show  that  the 
bacilli  of  the  jequirity  produce  serious  disease  if  introduced  into 
the  animal  system.  Frogs  and  fishes  succumb  more  readily 
than  the  small  Mammalia. 

There  is  difference  of  opinion  as  to  whether  birds  leave  the 
neighbourhood  during  an  epidemic  of  cholera.  The  discussion 
so  far  consists  merely  of  flat  assertion  and  flat  denial. 

"  Science,"  in  an  able  article  on  **  National  Traits  in  Science," 
writes : — "  Very  noteworthy  is  the  fertility  of  the  English  in 
generalisation  :  this  is  with  them  a  process  of  individual  effort 
quite  unlike  the  German  democratic  method  of  generalising  by 
the  accumulations  of  many.  Is  it  too  much  to  say  that  the 
English  and  Scotch  are  the  Greeks  of  modern  philosophy  ?  " 

Dr.  Jackson,  whilst  hunting  .in  the  jungle  near  Pachmarree, 
India,  was  attacked  by  hornets,  which  stung  him  so  seriously 
that  he  died  within  two  days. 

We  regret  to  find  that  we  have  omitted  to  record  the  death  of 
Dr.  Hermann  Miiller,  one  of  the  most  able  and  successful  coad- 
jutors of  Charles  Darwin. 

The  "  Medical  Press  and  Circular  *'  speaks  of  Prof.  Huxley's 
**  ready  acquiescence  in  existing  evils."  Prof.  Huxley  is,  how- 
ever, reported  as  saying — <'  If  it  should  so  happen  that  a  Claude 
Bernard  or  a  Ludwig  should  turn  up<in  London  among  you  gen- 
tlemen, at  the  present  time,  I  really  do  not  know  what  we  should 
do  with  him  ;  I  do  not  think  we  could  turn  him  to  account.  I 
think  we  should  have  to  export  him  to  Germany  or  France." 

Dr.  A.  L.  Child  (**  Kansas  Review  of  Science*')  gives  abun- 
dant evidence  that  the  concentric  rings  of  trees  are  no  trust- 
worthy indication  of  their  age. 

Prof.  S.  A.  Forbes  ("  Science  ")  is  investigating  the  epidemic 
among  caterpillars  known  as  *'  Schlaffsucht,"  and  has  traced  it 
to  Micrococci. 

The  0(5lober  number  of  the  *'  Journal  of  the  Royal  Microscopical 
Society  "  contains  a  translation  of  a  paper,  by  L,  Olivier,  on 
**  Practical  Processes  in  Vegetable  Histology  "  (Rev.  Sci.  Nat.| 
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i.,  1882,  pp.  436  to  454;  ii.,  1882,  pp.  71  to  91).  Most  of  the 
processes  used  in  the  examination  of  animal  tissues  have  been 
brought  to  great  perfe(5lion  ;  the  same  elaborate  methods  do  not 
seem  hitherto  to  have  been  applied  to  the  study  of  vegetable 
strudlures  ;  in  facSl,  the  subjecft  is  rather  behindhand.  The  fol- 
lowing subjedls  are  discussed  : — Clarification,  Fixation  of  Forms, 
Contradlion,  Precipitation  and  Crystallisation,  Dissolution  and 
Destrudlion,  Colouring,  Preservation.  A  full  account  is  given 
of  the  various  reagents  employed,  and  manner  of  observing 
tissues  under  such  treatment.  The  Anti-Vivisedlionists  may 
probably  obje(5l  to  experiments  on  living  tissues,  having  for  their 
objedl  the  indu(5lion  of  contra<5^ion  in  the  cell-contents,  and  the 
staining  of  living  organisms,  as  was  done  by  Certes,  for  exhibi- 
tion to  the  members  of  the  Zoological  Society  of  France :  pro- 
bably English  botanists  may  ere  long  be  compelled  to  boil  their 
plants  before  experimenting  on  them.  The  colours  available  for 
this  purpose  are  aqueous  solutions  of  cyanine  and  aniline  brown 
(Bismarck  brown).  '*  These  results  are  important :  by  taking 
these  into  consideration  in  the  future  we  may  be  able  to  study, 
on  the  living  subjedt,  the  phenomena  of  conjugation  and  repro- 
du<5^ion  in  the  Algae  and  Infusoria,  instead  of  being,  as  hitherto, 
confined  to  the  study  of  the  organisms  killed  in  different  stages 
of  their  evolution."  This  process  will  probably  give  good  results 
with  some  of  the  lower  Algae,  which  have  hitherto  involved  much 
tedious  observation.  With  respe(5l  to  mounting  in  Canada 
balsam,  exception  must  be  taken  to  the  statement  **  that,  by 
reason  of  the  difference  of  the  refradtive  powers,  it  is  preferable 
for  the  preservation  of  diatoms."  Mr.  J.  W.  Stephenson  has 
shown  that  its  refradtive  index  is  too  close  to  that  of  diatoma- 
ceous  silex,  and  that  media  of  higher  refradlive  index  can  be 
used  with  the  result  of  producing  much  greater  visibility 
("Journal  of  Science,"  1881  and  1882].  The  references  to  au- 
thorities are  very  numerous,  but,  alter  the  usual  custom  of 
French  and  German  authors,  the  existence  of  any  Englieh  ob- 
servers is  studiously  ignored.  The  paper  is  a  valuable  one,  and 
might  have  remained  unknown  to  the  majority  of  English  students 
but  for  the  enterprise  of  the  Royal  Microscopical  Society. 

The  same  number  also  contains  an  exhaustive  and  beautifully 
illustrated  paper,  by  C.  T.  Hudson,  LL.D.,  F.R.M.S.,  "On 
Asplanchna  Ebheshornii^  a  New  Rotifer."  This  is  a  valuable 
contribution  to  Science.  It  is  to  be  hoped  that  Dr.  Hudson's 
monograph  may  soon  appear,  as  information  respe(5ling  the 
Rotiferae  is  at  present  scattered  through  the  periodical  literature 
of  many  years. 
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I.    EARTHQUAKES    AND    ELECTRICITY. 

By  Colonel  Arthur  Parnbll,  late  Royal  Engineers.     . 

,N  a  beautiful  starlight  evening  towards  the  close  of 
^^  July,  1883,  some  two  thousand  Italians,  residing  or 
^  temporarily  staying  in  a  pleasant  island  in  the  Bay 
of  Naples,  were' suddenly  summoned  to  render  up  their 
lives.  By  a  sharp  convulsion  of  the  earth's  surface  the  tall 
masonry  houses  of  Ischia  were  in  a  few  seconds  transformed 
into  the  tombs  of  a  great  company  of  men,  women,  and 
children,  whose  souls  passed  to  the  nearer  presence  of  their 
Creator  through  the  medium  of  one  of  the  most  agonising 
and  pitiable  deaths  that  it  is  possible  to  conceive.  Are  we 
to  look  on  this  heart-rending  event  as  simply  a  random 
wanton  freak  of  Nature  ?  Or  are  we  to  consider  it  as  a 
lesson  especially  diredled  to  men  of  education  and  science, 
to  teach  them  that  the  terrible  physical  plagues  known  as 
earthquakes  are  occurrences  that  need  the  most  earnest 
investigation  and  reflexion,  with  the  view  of  haply  lighting 
on  the  means  of  preventing  them  ?  Is  the  signal  success 
that  attended  Jenner's  efforts  to  avert  the  dreadful  pestilence 
of  smallpox  to  be  consigned  to  dark  oblivion  ?  Or  shall  we 
endeavour  to  follow  his  footsteps  by  carefully  examining 
the  conditions  and  effedts  of  earthquakes,  in  the  hope  of 
discovering  their  cause  ? 

Within  the  limits  of  a  brief  paper  like  the  present  one 
scope  does  not  exist  for  dealing  exhaustively,  or  even  fully, 
with  the  various  circumstances — physical,  meteorological, 
and  geographical — that  permeate  and  environ  the  great 
subjedt  of  earthquakes.     But  the  writer  trusts  to  be  able  to 
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throw  perhaps  a  few  gleams  of  light  along  a  short  distance 
of  a  path  that  may  possibly,  if  patiently  explored,  eventu- 
ally lead  to  the  desired  goal. 

In  a  very  interesting  article  on  ''  Earthquakes ;  their 
Cause  and  Origin/'  that  appeared  in  the  "  Quarterly  Review" 
for  July,  1881,  the  author  (whose  name  is  unknown  to  the 
present  writer)  mentions  the  following  theories  as  the  prin- 
cipal ones  that  have  from  time  to  time  been  enunciated  as 
probable  causes  of  these  phenomena  : — 

X.  Water  expanding  into  steam  on  coming  into  contadt 
with  subterranean  lava. 

2.  Chemical  changes  or  combinations  within  the  earth. 

3.  The  shrinking  and  cooling  of  the  earth's  crust. 

4.  Rupture  by  tension. 

5.  Collision  between  solids  and  a  liquid. 

6.  The  passage  of  a  wave  of  elastic  compression  causing 

each  particle  of  earth  to  perform  a  vibratory  move- 
ment. 

7.  An  incomplete  effort  to  establish  a  volcano. 

But  in  the  opinion  of  the  reviewer  the  cause  of  earth- 
quakes was  attributed  to  eledtricity,  and  his  paper  contained 
strong  arguments  in  favour  of  this  idea,  though  no  allusions 
were  made  to  the  writings  of  previous  advocates  of  the  elec- 
trical theory.  The  present  writer  is  equally  impressed  with 
the  belief  that  eleftricity  is  the  true  source  of  earthquake 
phenomena,  and  he  had  already  published  his  views  on  the 
matter  (in  connection  with  thunderstorms)  before  he  was 
aware  of  the  existence  of  another  worker  in  the  same  field  ; 
and  he  now  proposes  to  submit  a  slight  historical  notice  of 
some  of  the  suggestions  that  have  at  different  times  been 
advanced  in  connexion  with  the  association  between  earth- 
quakes and  eledtricity. 

The  most  ancient  allusions  to  the  subjedt  are  probably 
those  contained  in  the  Scriptures.  After  the  arrival  of  the 
children  of  Israel  in  the  wilderness  at  the  foot  of  Mount 
Sinai,  on  their  journey  from  Egypt  to  Canaan,  **  it  came  to 
pass  on  the  third  day  in  the  morning  that  there  were  thun- 
ders and  lightnings  and  a  thick  cloud  upon  the  Mount, 
and  the  voice  of  the  trumpet  exceeding  loud ;  so  that  all 
the  people  that  was  in  the  camp  trembled.  And  Moses 
brought  forth  the  people  out  of  the  camp  to  meet  with  God  ; 
and  they  stood  at  the  nether  part  of  the  Mount.  And 
Mount  Sinai  was  altogether  on  a  smoke,  because  the  Lord 
descended  upon  it  in  fire ;  and  the  smoke  thereof  ascended 
as  the  smoke  of  a  furnace,  and  the  wholeji^Mounty^^aA^ 
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greatly"  (Exodus  xix,,  16 — 18).  We  thus  see  how  the 
giving  of  the  Old  Law  to  the  chosen  people  was  ushered  in 
by  grand  physical  manifestations;  and  the  thunderstorm 
and  earthquake  which  they  included  would  appear  to  be  in* 
timately  combined  in  one  common  source. 

Now  let  us  turn  to  a  very  different  portion  of  the  Holy 
Writ — to  scenes  of  exquisite  imagery  foreshadowing  by 
sign  and  metaphor  the  eve  of  a  New  Law  and  of  a  new 
order  of  things : — "  I  saw  the  seven  angels  which  stood  be- 
fore  God ;  and  to  them  were  given  seven  trumpets.  And 
another  angel  came  and  stood  at  the  altar,  having  a  golden 
censer ;  and  there  was  given  unto  him  much  incense*  that 
he  should  offer  it  with  the  prayers  of  all  saints  upon  the 
golden  altar  which  was  before  the  throne.  And  the  smoke 
of  the  incense  which  came  with  the  prayers  of  the  saints 
ascended  up  before  God  out  of  the  angel's  hand.  And  the 
angel  took  the  censer  and  filled  it  with  fire  of  the  altar,  and 
cast  it  into  the  earth  ;  and  there  were  voices  and  thunder- 
ings  and  lightnings  and  an  earthquake  "  (Rev.  viii.,  2 — 5). 
Again,  '*  The  seventh  angel  sounded,  .  .  .  and  the  temple 
of  God  was  opened  in  heaven,  and  there  was  seen  in  his 
temple  the  ark  of  his  testament ;  and  there  were  lightnings 
and  voices  and  thunderings  and  an  earthquake  and  great 
hail  "  (Rev.  xi.,  19).  And  again,  "  The  seventh  angel  poured 
out  his  vial  into  the  air ;  and  there  came  a  great  voice  out 
of  the  temple  of  heaven  from  the  throne,  saying,  It  is  done. 
And  there  were  voices  and  thunders  and  lightnings ;  and 
there  was  a  great  earthquake,  such  as  was  not  since  men 
were  upon  the  earth,  so  mighty  an  earthquake  and  so  great " 
(Rev.  xvi.,  17,  18).  It  seems  impossible  to  doubt  that  the 
Inspirer  of  these  three  passages  looked  on  lightnings  and 
earthquakes  as  being  branches  of  one  and  the  same 
agency. 

Descending  now  to  secular  history  we  find  the  following 
remarkable  extra<5l  from  Pliny's  writings,  quoted  by  Alex- 
ander Von  Humboldt  in  his  famous  **  Cosmos  "  : — "  Ventos 
in  causa  esse  non  dubium  reor.  Neque  enim  unquam  in- 
tremiscunt  terrae  nisi  sopito  mari  caeloque  adeo  tranquillo  ut 
volutus  avium  non  pendeant,  subtradto  omni  spiritu  qui 
vehit ;  nee  unquam  nisi  post  ventos  conditos  scilicet  in  venas 
et  cavernas  ejus  occultu  afHatu.  Neque  aliud  est  in  terra 
tremor  quam  in  nube  tonitrum ;  nee  hiatus  aliud  quain  cum 
fulmen  erumpit,  incluso  spiritu  lu4!tante  et  ad  libertatem 
esire  nitente." — (Humb.,  I.,  193 ;  Plin.,  II.,  79.)  In  this 
last  sentence  the  co-ordination  of  thunderstorms  and  earth- 
quakes is  clearly  recognised.    And  whilst  in  ignorance  of 
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the  existence  of  the  force  of  ele£tricit}%  it  is  by  no  means 
unreasonable  that  the  frequent  occurrence  of  earthquakes 
immediately  after  a  period  of  sultry  atmospheric  calm  should 
have  originated  the  idea  suggested  in  the  first  sentence,  that 
they  were  caused  by  the  bursting  forth  of  the  imprisoned 
winds.  (After  all,  who  knows  even  now  but  that  winds  may 
in  some  respe<5l  be  due  to  ele<5lrical  acSlion  ?) 

In  modern  times  it  would  appear  that  Dr.  Stukeley  was 
the  first  person  who  advanced  the  view  that  earthquakes 
were  probably  caused  by  ele<5lricity.  This  was  on  the  occa- 
sion of  the  earthquakes  that  happened  in  1749  and  1750,  at 
London  and  at  Daventry  (in  Northamptonshire)  respedlively. 
Stukeley's  papers  were  read  before  the  Royal  Society  on 
March  22nd,  1749,  and  on  December  2nd,  1750.  He  shows 
that  during  these  years  thunder,  lightning,  aurorse,  and 
meteors  had  been  remarkably  prevalent  throughout  England, 
and  the  whole  of  his  arguments  are  well  worthy  of  study. 
But  whilst  Stukeley  was  thus  urging  this  theory  a  philo- 
sopher in  the  South  of  Europe  was  at  the  same  time,  and 
without  any  knowledge  of  Stukeley's  labours,  proceeding  on 
the  same  course.  This  southern  physicist  was  a  native  of 
Turin  and  a  Roman  Catholic  priest.  His  name  was  Giam- 
battista  Beccaria.  In  1753  he  wrote  *'  Dell  Elettricismo 
artifigiale  e  naturale,"  and  in  1758  "  Lettere  dell  Elettri- 
cismo.'' If  the  theory  of  the  eledlrical  origin  of  earthquakes 
should  ever  gain  acceptance  it  is  to  this  great  man  that  the 
honour  should  be  awarded.  Of  him  the  following  remark- 
able testimony  is  given  by  his  contemporary,  the  well-known 
Dr.  Priestley: — "All  that  was  done  by  the  French  and 
English  eleftricians  with  respeft  to  lightning  and  eledlricity 
fell  far  short  of  what  was  done  by  Signor  Beccaria  at  Turin  " 
(Hist.,  315).  Again,  in  regard  to  experiments  made  by 
savants  for  ascertaining  the  eledlricity  in  the  air,  "  Signor 
Beccaria  made,  however,  the  most  extensive  and  accurate 
experiments  on  this  subjedl "  (Hist.,  338).  And  again,  in 
connexion  with  the  heterodox  views  of  Mr.  Wilson  regard- 
ing pointed  lightning-rods,  he  alludes  to  Signor  Beccaria  as 
one  "  whose  observations  and  experience  with  respedl  to 
lightning  give  a  weight  to  his  opinion  superior  to  that  of  any 
man  whatever  "  (Hist.,  373) :  and  this  he  writes  at  a  time 
(1775)  when  Benjamin  Franklin  was,  so  to  speak,  in  the 
zenith  of  his  physical  fame.  Beccaria  appears  to  have  made 
experiments  and  researches  on  terrestrial  eleAricity  for  a 
period  of  some  twenty-five  or  thirty  years,  and  he  became 
firmly  rooted  in  the  belief  that  not  only  were  lightning- 
strokes  (or  thunderbolts)  due  to  the  earth's  electricity,  but 


1883  •]  Earthquakes  and  Electricity.  701 

that  also  earthquakes,  aurorae,  and  whirlwinds  were  derived 
from  the  same  cause.  It  is  most  noteworthy  that  he,  one 
of  the  great  pioneers  of  eleftricity,  one  of  the  men  who 
attended  at  its  birth, — ^the  man  who  above  all  his  fellows 
minutely  searched  into  its  operations  and  effedls  in  regard 
to  Nature,  and  the  man  who,  of  all  the  great  labourers  in 
the  eledtrical  vineyard  (living  as  he  did  in  Italy,  a  land  which, 
probably  far  beyond  other  European  lands,  gives  facilities 
to  the  natural  philosopher  for  studying  the  adlion  both  of 
the  thunderbolt  and  of  the  earthquake),  had  the  greatest 
natural  opportunities  for  arriving  at  the  truth, — should  have 
thus  deliberately  recorded  his  convidlions  respedling  the 
eledtrical  source  of  earthquakes.  And  it  is  equally  remark-^ 
able  that  these  convidlions  should  have  been  deliberately 
rejedled  by  almost  every  one  of  his  contemporaries  and  suc- 
cessors. For  to  this  day  there  is  hardly  a  scientific  man  in 
Europe  who  entertains  even  Beccaria's  view  as  to  the  earth-: 
sprung  nature  of  lightning-strokes.  How  then  can  we  expedl 
that,  in  the  absence  of  this  essential  preliminary  step,  the 
whole  development  of  Beccaria's  theory  could  ever  have 
been  adopted  ? 

We  have  already  drawn  attention  to  a  great  English  phi* 
losopher  of  those  times,  viz.,  Dr.  Joseph  Priestley,  F.R.S,, 
who  wrote  "  The  History  and  Present  State  of  Eledlricity, 
with  Original  Experiments,  the  fourth  edition  of  which  ap- 
peared in  1775.  On  the  mind  of  Priestley  the  researches 
and  opinions  of  Beccaria  had  evidently  made  a  strong  im* 
pression,  and  it  was  in  no  faltering  spirit  that  Priestley 
supported  the  views  of  his  great  master.  The  "  Queries 
and  Hints  "  on  terrestrial  eledlricity  modestly  propounded 
by  Priestley  are  of  a  very  pregnant  nature.  He  says,  *'  May 
not  the  void  space  above  the  clouds  be  always  occupied  with 
an  ele<5tricity  opposite  to  that  of  the  earth  ?^  And  may  not 
the  thunder,  earthquakes,  &c.,  be  occasioned  by  the  rushing 
of  the  eledlric  fluid  between  them  whenever  the  redundancy 
in  either  is  excessive  ?  Is  not  the  Aurora  Borealis,  and 
other  eledtrical  meteors  which  are  remarkably  bright  and 
frequent  before  earthquakes,  some  evidence  of  this  ?  "  ,  .  , 
*'  Is  not  the  earth  in  a  constant  state  of  moderate  ele(5triii<^ 
cation  ?  "  ...  "  And  is  it  not  probable  that  earthquakes, 
hurricanes,  &c.,  as  well  as  lightning,  are  the  consequences 
of  a  too  powerful  electricity  in  the  earth  ?"...*'  Supposing 
earthquakes  to  be  caused  by  the  discharge  of  a  redundant 
electricity  from  the  surface  of  the  earth,  might  they  not  be 
prevented  in  countries  subjedl  to  them  by  kites  flying  very 
high,  with  wires  in  the  strings  so  as  to  promotq  an  easji 
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communication  between  the  earth  and  the  upper  regions  of 
the  atmosphere  ?  " — (Hist.,  459.) 

The  next  English  writer  to  advert  to  the  question  appears 
to  have  been  William  Nicholson,  who  in  1787  wrote  ''  An 
Introdudlion  to  Natural  Philosophy/'  He  adduces  expe- 
rience to  combat  the  idea  that  earthquakes  can  be  occasioned 
by  subterranean  explosions.  But  apparently  he  alludes  to 
explosions  of  vapour^  for  he  mentions  the  notion  as  *'  the 
common  opinion.''  His  notice  is  valuable  as  tending  to 
show  one  of  the  possible  reasons  for  the  reje<5tion,  by  the 
physicists  of  those  days,  of  the  theory  of  an  electrical 
origin ;  for  doubtless  the  only  a<5tion  they  would  conceive  to 
result  therefrom  would  be  that  of  a  subterranean  explosion 
somewhat  akin  to  a  subterranean  explosion  between  two 
clouds.  Since,  however  (as  Nicholson  shows)  fadts  demon- 
strated that  the  operation  of  earthquakes  was  chiefly  of  a 
superficial  nature,  the  upheaval  of  the  ground  that  must 
inevitably  attend  an  explosion  from  below  was  probably 
deemed  to  be  by  no  means  in  accordance  with  observation, 
and  the  eleAncal  theory  was  therefore  discredited.  But 
to  physicists  of  the  present  day  conversant  with  the  important 
class  of  eledlrical  discharges  known  as  leaks  the  surface 
nature  of  the  adlion  of  earthquakes  would  appear  to  present 
a  stamp  of  confirmation,  rather  than  a  stumbling-block. 

A  long  interval  now  ensues,  and  Humboldt's  *'  Cosmos  " 
would  seem  to  be  the  next  important  work  that  dealt  with 
the  question.  The  English  translation  (by  Colonel,  after- 
wards Sir  Edward,  Sabine,  F.R.S.)  of  this  *'  Sketch  of  a 
Physical  Description  of  the  Universe "  was  published  in 
1847.  Besides  the  quotation  from  Pliny  to  which  we  have 
already  alluded,  much  valuable  information  on  the  subjedl 
of  earthquakes  is  furnished  by  Humboldt.  He  says : — 
**  Adtive  volcanoes  may  be  regarded  as  safety-valves  for  the 
country  in  their  immediate  vicinity  "  (i.,  aois).  .  .  .  **  The 
destrudlion  of  Lisbon,  of  Caracas,  of  Lima,  of  Cashmeer 
in  1554,  and  of  so  many  towns  of  Calabria,  Syria,  and  Asia 
Minor,  shows  that  on  the  whole  the  most  violent  shocks  do 
not  usually  take  place  in  the  vicinity  of  still  adtive  volca- 
noes "  (i.,  202).  In  allusion  to  the  substances  eje<5ted  at 
times  from  the  earth — such  as  hot  water,  steam,  noxious 
gaseSi  mud,  smoke,  and  flames — he  says,  *'  Do  gaseous 
fluids  issue  from  the  interior  of  the  earth  and  mingle  with 
the  atmosphere  ?  Or  are  these  meteorological  processes  the 
efifedts  of  a  disturbance  of  the  ele<5lricity  of  the  atmosphere 
by  the  earthquake  ?  "  (i.,  205).  In  regard  to  the  association 
of  earthquakes  with  thunderstorms  he  says,  '^  On  the  coasts 
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of  Peru,  where  rain  scarcely  ever  falls,  and  where  hail, 
lightning,  and  thunder  are  unknown,  these  atmospheric  ex- 
plosions  are  replaced  by  the  subterranean  thunder  which 
accompanies  the  trembling  of  the  earth  "  (i.,  205).  Lastly, 
in  respedl  of  the  probable  affinity  between  the  heat,  electri- 
city, and  earthquakes : — "  If,  on  the  one  hand,  the  internal 
heat  of  our  planet  may  be  connedled  with  the  excitement  of 
eledlro-magnetic  currents  and  the  evolution  of  terrestrial 
light  (aurorae)  accompanying  a  magnetic  storm,  it  is  also  a 
principal  source  of  geological  phenomena  *'  (i.,  189). 

A  great  name  in  seismological  literature  now  claims  our 
recognition.  To  the  late  Mr.  Robert  Mallet,  F.R.S.,  Science 
is  much  indebted  for  his  magnificent  record  of  the  earth- 
quakes  that  have  occurred  between  B.C.  1606  and  A.D.  1850 
— a  list  that  comprises  no  fewer  than  6831  instances  of  ter- 
ranean  convulsion.  This  account,  together  with  most  of 
his  researches  in  the  field  of  earthquake  physics,  is  contained 
in  various  Reports  made  to  the  British  Association  during 
the  years  1850  to  1854  inclusive.  Hereafter  we  shall  pre* 
sent  a  seledlion  from  Mallet's  incidents ;  let  us  now  notice 
some  of  his  dicta.  In  regard  to  particular  shocks  which 
have  caused  fissures  to  open  in  the  earth,  and  fire  and  smoke 
to  issue  therefrom,  he  says : — "  The  experiments  of  Bee- 
querel  and  other  electricians  have  shown  that  when  fraCture 
in  a  solid  takes  place  a  powerful  electrical  disturbance  is  the 
consequence.  This  will  be  great  in  proportion  as  the  surface 
and  mass  fraCtured  are  in  themselves  large.  When  therefore 
a  fracture  of  a  mile  long  and  of  many  feet  in  depth  is  formed, 
•  •  .  the  disturbance  of  eleCtric  equilibrium  may  be  expeCted 
to  exceed  that  of  a  heavy  thunderstorm,  and  may  quoad  this 
part  of  earthquake  phenomena  realise  the  dreams  of  the 
older  philosophers  who  thought  that  an  earthquake  was  a 
thunderstorm  under  ground.  In  this  then  I  believe  is  to  be 
found  the  usual  source  of  the  flame  or  flash  seen  suddenly, 
to  appear  and  vanish  at  the  mouth  of  the  rent ''  (First 
Report,  p.  54).  He  thinks  that  the  smoke  observed  is  pro- 
bably in  all  cases  dttst.  On  the  subjeCt  of  the  malaise  that 
frequently  (as  with  thunderstorms)  precedes  earthquakes : — 
*^  Animals,  including  pigs,  oxen,  horses,  mules,  dogs,  geese, 
poultry,  show  presentiments  of  coming  shocks  by  their  un- 
easy manner.  Human  beings  have  sometimes  a  tendency 
before  shocks  to  giddiness,  headache,  and  nausea  "  (First 
Report,  p.  68).  He  quotes  Von  Hoflf  in  the  following  im- 
portant passage  : — ^*  In  all  relations  between  this  earth  and 
its  atmosphere  the  former  is  to  be  considered  as  the  principal 
and  the  latter  only  as  its  appendage.    The  atmosphere  is 
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the  child  of  the  earth,  and  is  supported  by  it ''  (First  Report, 
p.  71).  And  again,  in  respeA  of  the  correspondence  between 
earthquakes  and  terrestrial  magnetism,  Von  Hoff  loquitur : — 
**  In  many  instances  in  which  an  opportunity  of  observing 
the  magnetic  needle  during  an  earthquake  has  presented 
itself  an  alteration  in  its  diredtion  for  the  time  has  been  ob- 
served." .  .  •  "  More  remarkable,  however,  are  the  changes 
in  the  diredtion  of  the  dip  and  variation  needles,  which  take 
place  at  a  distance  from  the  place  where  the  earthquake  was 
observed,  and  at  a  place  where  the  shock  itself  is  not  per- 
ceptible ;  as,  for  instance,  in  Paris  on  the  19th  February  and 
31st  May,  1822,  simultaneously  with  an  earthquake  which 
occurred  in  Savoy  and  some  of  the  southern  parts  of  France. 
If  this  observation  should  be  established  by  others  carefully 
made,  the  existence  could  not  be  denied  of  a  connexion  be- 
tween terrestrial  vulcanism  and  terrestrial  magnetism." 
Mallet  himself  supplies  the  following  remarkable  concep- 
tion : — "  Thus,  then,  ignorant  as  we  are  of  all  within  the 
outer  surface  or  skin  of  our  globe  (and  of  how  much  of  its 
exterior,  for  the  ocean  shrouds  two-thirds  of  it  from  our 
eyes  ?),  we  are  compelled  to  see  the  close  connexion  of  these 
mighty  heating  powers  in  which  ignition  is  present  on  the 
vastest  scale,  yet  without  combustion,  with  the  forces  of 
terrestrial  electricity  and  magnetism,  forces  which  are  those 
alone  that  within  range  of  oiir  observation  are  mutually 
convertible  and  both  convertible  into  heat.  Currents  of  both 
we  know  are  ever  passing,  with  variable  activity,  through 
enormous  volumes  of  the  earth's  crust,  the  different  parts  of 
which  possess  very  different  conducting  powers.  Can  it  be 
that  these  currents,  constrained  to  pass  through  narrow  and 
bad  conductors  at  vast  depths  in  some  formations,  ignite 
them  in  their  progress  ?  Will  it  be  found  that  the  great 
lines  of  volcanic  activity  (as  dreamed  by  Bylandt)  are  in 
some  way  connected  with  those  of  terrestrial  magnetism  ? — 
are  possibly  normals  to  the  surface  curves  of  equal  magnetic 
intensity  ?  A  glance  at  one  of  Gauss's  magnetic  maps,  and 
at  another  of  the  great  bands  of  aCtive  volcanoes  on  ou^ 
planet,  almost  forces  the  mind  into  such  conjectures  "  (First 
Report,  p.  77).  Yet  this  brilliant  speculation  seems  to  have 
fallen  entirely  to  the  ground,  for  the  author  of  it  consistently 
attributed  the  cause  of  earthquakes  either  "  to  the  sudden 
formation  of  steam  from  water  previously  in  a  state  of 
repulsion  from  the  heating  surfaces  "  (First  Report,  p.  80), 
or  '*  to  the  passage  of  a  wave  of  elastic  compression  causing 
pach  particle  of  earth  to  perform  a  vibratory  movement " 
(Qyart.  Rev.,  July,  i88i). 
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In  the  British  Association  Report  for  185 1  is  a  communi- 
cation by  Mr.  R.  Budge,  F.R.G.S.,  regarding  the  great 
earthquake  which  took  place  in  Chili  during  his  residence 
there  in  that  year.  After  describing  the  various  circum- 
stances of  the  event,  he  states  that  he  cannot  understand 
earthquake  phenomena  unless  eledlricity  be  the  agent 
(B.  A.  R.  185 1,  p.  85).  In  the  same  Association's  Report 
for  1852  the  well-known  Dr.  Buist,  of  Bombay,  in  a  letter 
to  Prof.  Baden  Powell,  F.R.S.,  dated  July  24th,  1852,  says, 
''  It  is  now  well  established  that  in  India,  at  all  events, 
earthquakes  are  almost  always  accompanied  by  furious 
storms  of  thunder,  lightning,  and  rain  ;  it  is  difficult  to  trace 
the  cause  of  coincidences  so  remarkable  in  the  commotions 
of  the  earth  and  the  air  '*  (B.  A.  R.  1832,  p.  239).  Again, 
in  this  Association's  Report  for  1864,  the  Rev.  E.  B.  Ellmar 
describes  a  shock  that  occurred  at  Lewes,  in  Sussex,  on  the 
2ist  August,  1864,  and  was  preceded  by  copious  showers 
(after  three  months  of  drought),  accompanied  by  a  great 
wave  from  N.W.  to  S.E.,  and  followed  by  a  thunderstorm, 
with  vivid  lightning,  much  hail,  and  two  waterspouts.  He 
then  quotes  a  letter  from  Dr.  Nicholson,  of  Tramfield,  who 
says  that  he  has  frequently  experienced  shocks  m  the  West 
Indies  after  a  long  drought,  and  that  he  is  inclined  to  attri- 
bute some  of  these  shocks  to  eledtricity  as  propounded  by 
Dr.  Stukeley  (B.  A.  R.  1864,  Trans.  16). 

In  his  **  Heat  considered  as  a  Mode  of  Motion  "  (1863) 
Prof.  John  Tyndall,  F.R.S.,  quoting  Prof.  Dove,  of  Berlin, 
in  regard  to  the  earthquake  at  Caracas,  of  March  26th, 
1812,  graphically  depidls  Pliny's  idea  of  a  force  imprisoned 
beneath  the  surface  of  the  earth,  and  struggling  to  obtain 
freedom.  ''  March  26th,  1812,  began  as  a  day  of  extraordi- 
nary heat  in  Caracas ;  the  air  was  clear,  and  the  firmament 
cloudless.  It  was  Green  Thursday,  and  a  regiment  of  troops 
of  the  line  stood  under  arms  in  the  barracks  of  the  Quarter 
San  Carlos  ready  to  join  in  the  procession.  The  people 
streamed  to  the  churches.  A  loud  subterranean  thunder  Was 
heard,  and  immediately  afterwards  followed  an  earthquake 
shock  so  violent  that  the  church  of  Alta  Gracia,  150  feet  in 
height,  borne  by  pillars  15  feet  thick,  formed  a  heap  of 
crushed  rubbish  not  more  than  6  feet  high.  In  the  evening 
the  almost  full  moon  looked  down  with  miid  lustre  upon  the 
ruins  of  the  town  under  which  lay  the  crushed  bodies  of 
upwards  of  10,000  of  its  inhabitants.  But  even  here  there 
was  no  exit  granted  to  the  elastic  forces  underneath.  Finally, 
on  April  27th,  they  succeeded  in  opening  once  more  the 
crater  of  Morne  Garou,  which  had  been  closed  for  a  century ; 
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and  the  earth  for  a  distance  equal  to  that  from  Vesuirius  to 
Paris  rung  with  the  thunder-shout  of  the  liberated  prisoner  " 
(p.  172). 

The  anonymous  writer  of  an  article  in  "  Blackwood's 
Magazine "  for  July,  1869,  entitled  "  A  New  Theory  of 
Earthquakes  and  Volcanoes/'  must  now  be  noticed.  The 
"  new  "  theory  advanced  is  the  eleftrical  origin  of  earth- 
quakes ;  and  the  writer  had  evidently  neither  heard  of  the 
labours  of  Stukeley  and  Beccaria,  nor  had  he  examined  the 
writings  of  Mallet^  Humboldt,  and  Pliny.  The  paper  is, 
however,  of  great  interest,  and  the  following  are  some  of 
the  author's  conclusions : — '*  It  is  the  earth  which  is  the 
chief  cause  of  all  our  thunderstorms."  ..."  The  atmo- 
sphere plays  a  secondary  role  compared  with  the  solid  earth." 
...  "  It  is  the  condition  of  the  earth's  crust  which  forms 
the  main  element  of  eleftrical  adlion."  ..."  We  may  aptly 
describe  earthquakes  as  thunderstorms  in  the  earth."  .  •  . 
"  Volcanoes  are  vents  which  the  subterranean  eledlric  adlion 
makes  for  itself,  or  for  its  effeAs,  in  those  regions  or  locali- 
ties where  it  is  strongest  or  most  permanent." 

(To  be  continued.) 


11.    ON  THE  THEORY  OF  PHOSPHORESCENCE.* 

By  Br.  Radsiszbwski. 

N  a  former  investigation  on  the  phosphorescence  of 
organic  and  organised  bodies,  the  author  arrived  at 
the  conclusion  that  various  organic  bodies  become 
luminous  when  they  combine  with  adlive  oxygen  in  presence 
of  an  alkali.  All  bodies  whose  luminosity  has  been  tested, 
amounting  to  several  hundreds,  can  be  divided  into  two 
groups : — 

I.  Such  as  on  the  addition  of  an  alkali  become  luminous 
when  they  already  contain  adlive  oxygen,  which  is 
formed  in  them  under  the  influence  of  an  exciting 
agent, — e.g.,  sun-light. 

*  Read  before  the  German  Chemical  Society. 
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2.  Such  as  on  the  addition  of  alkalies  form  adtive  oxygen 
and  become  phosphorescent  during  their  combination 
therewith. 

To  the  first  group  belong  various  hydrocarbons,  the  ter- 
penes,  &c.  Some  of  these  bodies  at  once  give  off  light  when 
exactly  neutralised  with  barium  peroxide,  magnesia,  milk  of 
lime,  or  a  strong  solution  of  potassa,  soda,  or  even  sodium 
carbonate.  They  phosphoresce  with  especial  beauty  if 
heated  with  dry  caustic  potassa  or  soda,  as  is  shown  by  the 
author's  experiments  with  the  oils  of  amber,  calamus, 
and  dill. 

In  the  second  group  we  find  various  aldehyds  (chiefly 
polymerised),  their  ammonium  compounds, — further,  hydro- 
benzamide,  lophine,  anisidine,  furfurine,  and  many  other 
analogous  bodies.  In  short,  there  belong  here  either  alde- 
hyds or  bodies  which  reproduce  aldehyds  on  treatment  with 
alkalies,  as  the  author  has  already  proved  in  case  of 
lophine. 

These  bodies,  however,  are  not  luminous  in  watery  solu- 
tions, even  if  they  are  readily  soluble  in  water ;  they  must 
be  treated  with  alcoholic  solutions  of  alkalies  only.  This 
fadt  attracted  the  author's  attention  some  time  back,  though 
he  did  not  make  it  public  until  his  researches  on  lophine 
had  shown  that  this  compound,  in  presence  of  water  and  in 
the  absence  of  air,  attradls  the  elements  of  water,  and  is 
converted  into  benzoic  acid  and  oil  of  bitter  almonds.  In 
order  to  explain  this  fadl  the  circumstance  must  not  be 
overlooked  that  aqueous  solutions  of  potassa  form  with  the 
aldehyds  chiefly  resinous  matters,  whilst  alcoholic  solutions 
yield  salts  of  the  corresponding  acids  and  alcohols. 

The  action  is  therefore  twofold,  and  the  process  resolves 
itself  into  two  stages.  When  the  hydrogen  which  is  at 
first  liberated  comes  in  contadt  with  atmospheric  oxygen, 
the  latter  is  at  once  transformed  into  the  adlive  modifica- 
tion, and  then  follows  the  chemical  process  which  gives  rise 
to  phosphorescence.  Whether  this  aftivation  of  oxygen 
takes  place  at  once  according  to  Hoppe-Seyler's  formula,  or 
if  hydrogen  peroxide  is  first  formed,  is  perfeftly  indifferent 
as  regards  the  chemical  adl  of  phosphorescence,  for  hydro- 
gen peroxide  must  first  eliminate  oxygen  if  the  oxidation  of 
the  aldehyd  is  to  take  place. 

In  the  author's  memoir  on  the  luminosity  of  fats,  such  as 
olive  and  almond  oils,  cod-liver  oil,  &c.,  he  has  shown  that 
even  when  these  bodies  no  longer  phosphoresce,  if  briskly 
shaken  the  addition  of  a  few  drops  of  hydrogen  peroxide  is 
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sufficient  to  reproduce  the  luminosity.  In  the  same  category 
as  the  phosphorescence  of  the  aldehyds  falls  the  observation 
of  Lachowitz  on  the  phosphorescence  of  phenanthraquinon 
in  an  alcoholic  solution  of  potassa.  Here  there  is  first 
formed  an  aldehyd-like  body  which  behaves  like  the  aldehyds 
in  general. 

It  is  very  probable  that  fats  containing  the  glycerides  of 
the  acids  C«Ha  —  aO,  activate  oxygen  in  the  same  manner. 
It  is  known  that  ricinoleic  easily  yields  oenanthyl-aldehyd  ; 
but  the  acids  of  the  general  formula  above  mentioned  yield, 
with  potassa,  salts  of  two  distindl  acids,  whilst  hydrogen  is 
set  free.  It  is  possible  that  under  the  influence  of  an  alco- 
holic solution  of  potassa  these  acids  attradl  the  elements  of 
water,  and  form — even  at  low  temperatures — salts  of  the 
fatty  acids  and  aldehyds. 

The  aldehyd  thus  formed  undergoes  in  its  nascent  state  a 
further  adlion  of  the  alkalies.  Whether  this  mode  of  the 
adtivation  of  oxygen  can  be  always  identified  with  the  origin 
of  aftive  oxygen  in  the  living  organism  cannot  be  positively 
asserted.  Still  it  is  probable  that  such  processes  really 
occur  in  the  living  organism,  since  in  it  we  find  bodies  of  an 
aldehyd-like  nature,  fats,  &c.,  and  alkaline  bodies  which  may 
play  the  same  part  as  potassa.  Such  alkali  may  also  be 
able  to  a<5t  in  other  media  as  it  would  in  an  alcoholic 
solution. 

The  question  remains  still  open  whether  the  adlivation  of 
oxygen  by  hydrogen  is  the  sole  or  the  main  mode  of  such 
a<5livation  in  organisms  ? 

Nencki  replies  to  this  question  in  the  negative,  and 
Schmiedeberg  puts  forward  a  new  hypothesis  of  physiolo- 
gical combustion,  regarding  the  assumption  of  the  origin  of 
aAive  oxygen  in  the  organism  as  needless,  and  calling  at- 
tention to  the  influence  of  the  tissues  upon  the  bodies 
undergoing  oxidation.  From  Schmiedeberg's  experiments 
it  appears  that  within  the  tissues  oxidation  proceeds  much 
more  rapidly  than  without  them.  Prof.  Radziszewski,  how- 
ever, remarks  that — 

1.  If  we  pour  into  a  narrow  test-tube  a  luminous  solution 
of  lophine  it  is  most  brilliant  where  it  touches  the  glass,  and 
here  the  oxidation  is  strongest.  The  condensation  of  gases, 
and  consequently  of  oxygen,  upon  the  surface  of  solid  bodies, 
which  is  still  more  marked  in  capillary  tubes,  has  a  favour- 
able influence  upon  the  rapidity  of  oxidation. 

2.  When  fluids  come  in  contadl  with  each  other  in  very 
narrow  openings,  slits,  &c.,  there  arise  eleftro-capillary 
currents. 
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The  author  refers  here  to  the  experiments  of  Becquerel» 
who  proved  that  sodium  sulphide  and  copper  sulphate,  on 
meeting  in  very  narrow  slits,  formed  not  copper  sulphide, 
but  metallic  copper. 

Whether  oxygen,  dissolved  or  in  unstable  combination 
when  passing  through  capillary  vessels,  may,  under  the 
influence  of  the  eledlro-capillary  current,  be  capable  of  causing 
phosphorescence  can  only  be  proved  by  further  experiments. 

Some  of  the  above  questions  having  a  dire<5l  bearing  upon 
phosphorescence  were  studied  by  the  author  during  the 
spring  of  1881,  at  the  Naples  Aquarium,  where  he  had  the 
opportunity  of  examining  several  hundred  specimens  of 
Pelagia  noctiluca,  Beroe  ovatiis,  &c. 

The  results  of  his  experiments  may  be  summed  up  as 
follows : — All  the  animals  examined  had  an  alkaline  re- 
a(5lion,  but  the  base  which  occasions  this  alkalinity  could 
not  be  isolated.  From  the  purified  alcoholic  extradl  of 
Pelagia  noctiluca  he  succeeded  once  in  obtaining  a  precipi- 
tate with  gold  chloride,  but  it  underwent  decomposition 
during  re-crystallisation.  The  luminous  substance  of  Pela- 
gia noctiluca  is  evidently  a  fat.  The  residue  from  the  evapo- 
ration of  180  specimens  of  Pelagia  noctiluca  was  extra<5led 
with  ether,  and  yielded  a  body  having  the  following  proper- 
ties : — It  is  a  syrupy,  slightly  yellowish,  neutral  liquid,  easily 
saponified  by  alkalies.  If  kept  for  some  time  under  the 
exsiccator  it  becomes  harder,  and  almost  assumes  the  con- 
sistence of  butter.  It  is  sparingly  soluble  in  alcohol,  readily 
in  ether,  but  absolutely  insoluble  in  water.  If  mixed  with 
neurine  or  potassa  this  fat  gives,  when  shaken,  phosphor- 
escent flashes.  Living  specimens  of  Pelagia  noctiluca 
behave  in  the  same  manner.  In  the  Lazulite  Grotto,  in  the 
Isle  of  Capri,  the  author  saw  thousands  of  specimens 
floating  upon  the  surface  of  the  sea.  When  undisturbed 
they  were  not  luminous,  but  if  excited  by  throwing  them 
from  the  one  hand  to  the  other  they  gave  off  phosphorescent 
flashes,  similar  in  colour  and  intensity  to  those  obtained  from 
the  fat  above  mentioned. 

Finally,  to  prove  the  presence  of  adlive  oxygen,  the  author 
used  plates  of  plaster  and  clay,  burnt  and  soaked  in 
potassium  iodide  and  starch-paste,  tin(5lure  of  guaiacum, 
&c.  As  Panceir  had  proved  that  the  epithelial  cells  are  the 
seat  of  the  luminosity,  either  the  entire  animal  or  the 
luminous  surface,  prepared  as  quickly  as  possible,  was  laid 
upon  the  plates.  The  results  were  in  every  case  affirmative. 
It  must,  however,  be  mentioned  that  the  well-known  colour 
readtion  was  produced  most  distinctly  at  the  margin  of  and 
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beyond  the  contadt  surface  of  the  animal  body,  and  were 
fairly  visible  at  those  parts  of  the  plate  which  were  in  dire<5t 
contadt  with  the  body. 


III.    DIETETIC    REFORMS. 

HETHER  owing  to  the  intensified  struggle  for 
existence  or  to  the  struggle  for  notoriety,  our  food 
and  drink  are  now  being  scrutinised  with  abun- 
dance of  learning,  but  too  often  also  with  a  plentiful  lack  of 
common  sense  and  pradticality.  Most  of  the  reformers  agree 
in  telling  us  that  the  table  habits  of  our  forefathers,  as  well 
as  of  ourselves,  are  entirely  wrong ;  but  when  they  pass 
from  negation  to  affirmation  the  doAors  differ  to  an  alarming 
extent. 

Some  time  ago  the  so-called  Temperance  Movement — ^the 
condemnation  and  rejedlion  of  alcoholic  beverages — seemed 
a  sufficiently  startling  innovation.  But  now  liquids  which 
the  original  teetotallers  imbibed  without  scruple  are  called 
in  question,  and  denounced  as  little  better  than  beer  or 
spirits.  Tea  and  coffee  are  especially  obnoxious  to  the 
innovators.  We  are  told  that  to  their  use  is  owing — in  part 
at  least — that  increase  of  nervous  aifedtions  which  overcloud 
modern  life. 

In  a  book  which  lies  before  us  it  is  stated  that  ''we 
should  never  take  fluids  with  our  food,  but  make  it  moist 
with  the  saliva,  masticating  it  thoroughly,  and  enjoying  the 
taste.  If  we  moisten  it  with  drinks  the  saliva  will  not  come 
so  freely,  and  in  this  way  we  lose  one  of  the  best  helps  to 
digestion.** 

A  breakfast  is  then  described  upon  the  reform  principle. 
''  So  we  began  our  breakfast,  Edith  and  I,  each  with  a  great 
luscious  peach,  the  last  of  which  we  cut  into  a  cup  of  bread 
and  milk.  Then  with  the  green-corn  omelette  came  a  dish 
of  stewed  green  grapes.  They  were  as  pink  and  racy  as 
stewed  pie-plant  [?]  or  green  currants,  and  decidedly  appe- 
tising." Now  this  might  doubtless  be  a  very  pleasant 
breakfast,  but,  except  in  warm  climates,  it  is  within  the 
reach  of  the  "  upper  ten  "  only,  and  even  for  them  not  at  all 
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seasons  of  the  yean  Peaches  preserved  in  tins  are  often 
deficient  in  flavour,  and  their  acid  juices — like  those  of  all 
fruits — are  certain  to  adl  upon  the  tin-plate  and  solder,  ex- 
traAing  therefrom  a  dose  of  lead.  Hence  we  must  pronounce 
this  breakfast,  for  England  at  least,  an  impradlicability. 
Tea  and  coffee  are  cectainly  open  to  grave  objedlions ;  but 
they  can  be  stored  for  use,  and  obtained  in  all  seasons  and 
in  all  climates,  and  render  the  use  of  certain  solids  possible 
which  would  have  otherwise  to  be  set  aside.  Banish  tea 
and  coffee,  and  bread  and  butter  follow  them, — not  perhaps 
a  grievous  loss,  considering  of  what  modem  butter  is  com- 
posed. 

Another  authority  recommends  for  breakfast  *'  simple 
vegetable  food,  which  must  have  thorough  mastication.  No 
drink  during  the  meal  or  immediately  afterwards."  We 
might  here  ask  how  many  kinds  of  vegetable  food,  obtain- 
able  at  all  times  of  the  year,  are  sufficiently  juicy  to  be  got 
down  without  accompanying  drinks  in  the  short  interval  of 
time  which  modem  industrialism  allows  for  meak  ?  The 
fa<5tory-worker  may  take  with  him  in  the  morning  his  coffee 
or  tea  and  sugar  in  a  can,  and  at  breakfast-time  can  easily 
obtain  a  supply  of  boiling  water ;  but  imagine  him  having 
to  cook  a  breakfast  of  cabbage,  turnips,  or  carrots  I  Or 
suppose  his  wife  having  to  prepare  such  a  meal  in  the 
morning,  and  send  it  to  him  to  the  workshop  without  its 
becoming  cold  I  Even  in  much  higher  positions  of  life  a 
vegetable  breakfast  would  not  be  obtainable  without  great 
disarrangement  of  the  household.  At  most  hotels  the  traveller 
would  be  advised  to  seek  his  reformed  breakfast  elsewhere. 

In  short,  before  the  opponents  of  tea  and  coffee  can  expeA 
to  make  much  headway,  they  must  find  some  substitute 
equally  convenient  and  capable  of  fitting  in  with  the  wants 
of  the  times. 

It  must  not  be  forgotten  that  long  before  tea  and  coffee 
made  their  appearance  in  Western  Europe  breakfast  was 
not  a  dry  meal.  The  bread  and  beef  of  the  fifteenth  and 
sixteenth  centuries  were  washed  down  with  a  tankard  of  ale. 
The  oatmeal  porridge  of  the  North  of  England  and  Scot- 
land, regions  which  certainly  reared  in  the  olden  time  a  hardy 
and  eupeptic  population,  was  in  itself  a  very  moist  food,  and 
was  accompanied  by  milk  or  buttermilk. 

But  milk  itself  no  longer  passes  unchallenged.  We  are 
told  that  it  may  very  possibly  contain  the  germs  of  tubercu- 
lar disease,  and  that,  if  it  has  been  diluted  with  water  from 
some  well  guilty  of  cesspool  contamination,  it  may  introduce 
typhoid  fever  into  our  families. 
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We  go  back  to  the  dietary  scale  proposed  by  the  medical 
man  who  recommends  a  vegetable  breakfast.  For  dinner 
he  allows  "  Plain  meat,  with  bread  and  one  vegetable.  No 
dessert  and  no  drink."  For  supper,  '^  Bread  and  butter, 
with  a  little  fruit."  Elsewhere  he  writes: — "The  vital 
question  of  food,  of  plain  food,  plainly  cooked  and  eaten  in 
moderate  quantities,  they  dare  not  mention  unless  to  ridicule 
it."  And  again  : — "  One  of  the  great  table  errors  is  excess 
in  quantity.  And  this  comes  in  part  from  too  great 
variety." 

There  is  in  these  passages  much  that  cannot  be  allowed 
to  pass  unchallenged.  Experience  has  taught  us  to  dislike 
the  word  "plain,"  and  those  who  use  it  in  a  laudatory 
sense.  A  **  plain  man  "  is  generally  one  who  turns  up  his 
nose  at  truth  and  beauty,  and  thinks  that  all  human  duty  is 
summed  up  in  money-getting.  **  Plain  cookery  "  we  have 
always  found  to  consist  essentially  in  taking  good  materials 
and  converting  them  into  at  once  the  most  costly,  the  most 
indigestible,  and  the  most  unsavoury  dishes. 

**  Excess  in  quantity  "  cannot  in  these  days  be  a  general 
table  error.  If  we  look  at  the  rates  of  wages  and  salaries, 
and  even  of  profits  in  the  smaller  businesses,  and  compare 
them  with  the  current  prices  of  the  most  necessary  articles 
of  food,  we  shall  see  that  for  the  many  the  sin  of  gluttony 
is  rendered  physically  impossible.  In  England,  at  least,  we 
must  strangle — metaphorically  at  least — the  hordes  of  sales* 
men,  middlemen,  and  rings  which  have  forced  themselves  in 
between  the  producer  and  the  consumer,  before  the  work- 
man, the  clerk,  the  small  tradesman,  and  the  less  prosperous 
professional  man  will  be  in  serious  danger  of  over-feeding. 
And  is  excess  in  quantity  likely  to  spring  from  variety  ? 
Surely  not.  Savoury  food,  not  affedled  with  "  plainness,"  is 
eaten  slowly  and  thoroughly  masticated,  so  as  to  enjoy  its 
flavour,  and  is  thus  thoroughly  insalivated  and  readily 
digested.  "  Plain,"  monotonous  food  is  bolted  in  lumps,  by 
way  of  despatching  an  uninteresting  business.  The  unfor- 
tunate eater,  as  in  the  case  of  cold  meat,  is  apt  to  "  cut  and 
come  again"  in  the  vain  hope  of  meeting  with  some  approach 
to  a  flavour.  Or  possibly  he  flies  to  pungent  irritating  con- 
diments, salt  in  unreasonable  excess,  pepper  and  mustard, 
and  red-hot  pickles.  An  unnatural  thirst  is  thus  created, 
which  is  allayed,  if  possible,  by  floods  of  stout  and  bitter. 
So,  for  a  thorough  dietetic  reform,  we  must  begin  by  pro- 
claiming war  against  plainness  and  monotony,  fiery  condi- 
ments, and  bolting, — all  cardinal  sins  of  the  English  cuisine^ 
and  of  the  habits  which  it  has, induced. 
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We  have  long  ago  heard  it  maintained  that  especially  in 
a  cold»  moist  climate,  like  that  of  Britain,  thirst  is  so  far  an 
artificial  appetite  that  a  man  does  not  require  to  drink  if  his 
food  is  properly  seledled.  To  some  extent  we  can  confirm 
this  view  from  our  own  experience.  But  the  meals  at  which 
drink  was  thus  felt  to  be  unnecessary  were  not  built  on  the 
above-quoted  lines  of  ''plain  meat,  with  bread  and  one 
vegetable,"  and  included  at  least  six  kinds  of  vegetable 
matter,  most  of  them  very  juicy. 

But  the  dietetic  innovators  with  whom  we  have  so  far  had 
to  deal,  however  much  they  may  seek  to  abridge  our  repasts 
in  quantity  and  variety,  do  not  prescribe  animal  food.  This 
undertaking  is  left  for  a  body  of  men  who  are  known  as 
vegetarians,  and  whose  experiments  on  a  superficial  ex- 
amination seem  to  be  based  upon  scientific  truths.  On 
closer  and  impartial  investigation  they  are  found,  however, 
to  be  mainly  fallacious. 

We  may  survey  these  arguments  as  summed  up  in  the 
"  Science  Monthly  "  by  Dr.  T.  L.  Nichols,  who  seems  to  us 
to  expound  rather  than  to  advocate  the  vegetarian  creed. 
He  writes  : — "  If  it  were  a  question  of  economy  of  feeding, 
that  would  be  easily  settled.  There  is  no  doubt  that  any 
given  territory  will  sustain  from  six  to  ten  men  on  fruits, 
grains,  and  vegetables,  to  one  on  flesh.  The  oatmeal  which, 
converted  into  pig,  will  feed  one  man,  will  give  a  purer  and 
more  sustaining  diet  to  fourteen  in  its  original  condition. 
Dense  populations  must  of  necessity  live  mainly  on  the  un- 
changed produdls  of  the  vegetable  kingdom.  In  tropical 
climates  it  has  been  found  by  experiment  that  an  acre  of 
land  planted  with  the  banana  would  feed  twenty-five — 
Humboldt  says  thirty — persons.  In  England  we  think  each 
mouth  must  have  its  acre." 

The  fallacy  here  lurks  in  the  words  which  we  have 
italicised — **  any  given  territory."  Take  a  plot  of  fruitful 
ground,  in  a  genial  climate,  capable  of  being  fairly  drained, 
and  liable  neither  to  prolonged  drought  nor  to  capricious 
inundations,  and  the  Vegetarian  contention  is  true.  Such 
land  will  doubtless  support  from  six  to  ten  times  as  many 
men  if  devoted  to  agriculture  as  it  could  if  given  up  to 
grazing  purposes.  But  unfortunately  there  is  abundance  of 
land  which  will  grow  grass,  though  it  will  not  produce 
fruits,  corn,  or  vegetables.  Hence  it  can  only  be  utilised  as 
grazing  ground,  and  under  a  Vegetarian  rigime  it  would  have 
to  be  abandoned. 

Such,  in  Britain,  are  the  moorlands  and  mountain-pastures 
of  Wales,  Cumberland,  and  the  North  of  England.    The 
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shallowness  of  the  soil^  the  difficulty  of  access,  and  the 
severity  of  climate  consequent  upon  the  height  above  the 
sea-level,  render  these  tracSls  utterly  incapable  of  cultivation. 
But  for  grazing  purposes  they  are  not  without  value.  We 
may  take,  again,  low-lying  distridts,  marshes,  and  the  like, 
liable  to  be  overflown.  No  one  cares  to  plant  crops  which 
he  may  lose  by  a  sudden  rising  of  the  waters.  But  they  are 
available  for  grazing,  as  cattle  may  be  driven  for  safety  to 
higher  grounds  in  case  of  a  flood.  Or  let  us  take  the  cele- 
brated Vale  of  Aylesbury,  with  its  rich,  deep  soil, — ^unfor- 
tunately, from  the  scanty  slope  of  the  soil,  difficult  to  drain. 
Here  you  may  march  for  mile  after  mile  and  see  nothing  but 
grass  ;  grass,  everlasting,  monotonous  grass.  The  natives 
will  tell  you  that  crops  do  not  pay  as  well  as  grazing.  In- 
deed, since  the  present  flt  of  cold,  wet  summers  set  in, 
landowners  and  farmers,  England  over,  are  being  advised  to 
convert  their  available  lands  into  permanent  pasture. 

In  warmer  and  drier  climates,  such  as  the  Cape,  Australia, 
&c.,  the  possibility  of  severe  and  prolonged  drought  dis- 
courages farming,  properly  so  called,  and  encourages  sheep- 
breeding.  Thus  the  world  over  we  shall  And,  on  taking  a 
fair  average,  that  if  we  should  by  adopting  the  Vegetarian 
system  gain  on  one  acre  of  land,  we  should  lose  on 
another. 

But  there  is  another  item  in  the  account  which  Vegeta- 
rians overlook.  So  long  as  man  consumes  a  mixed  regime 
he  derives  no  trifling  part  of  his  sustenance  from  the  sea, 
and  this  portion  it  is  generally  considered  is  capable  of  in- 
definite increase.  Are  we  to  sacrifice  the  Fisheries  in 
deference  to  Vegetarian  scruples  ?  If  so,  the  question  of 
"  economy  of  feeding "  will  soon  be  settled,  though  in  a 
difierent  way,  from  what  dietetic  reformers  fancy. 

Elsewhere  we  read — "  Vegetarians  point  to  the  striking 
h6t  that  the  animals  most  nearly  resembling  man,  anato- 
mically and  physiologically,  and  to  which  he  is  supposed  to 
be  most  nearly  related  by  descent,  live  on  fruits  and  other 
vegetable  substances.  Anatomists  and  naturalists  declare 
that  man  is  frugiyorous.  Primitive  man  is  supposed  to  have 
lived  on  fruits  and  nuts." 

Here  also  is  a  strong  admixture  of  error.  The  monkey 
tribe  undoubtedly  form  the  closest  approach  to  man,  both 
morphologically  and  physiologically.  But  along  with  fruits 
they  feed  upon  insedls,  eggs,  and  probably  small  birds. 

Modern  anatomists  and  naturalists  know  that  the  habits 
of  an  animal  cannot  always  be  deduced  with  unerring  accu- 
racy from  its  struAure.   How  close,  e.g.,  is  the  resemblance 
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between  the  digestive  organs  of  the  rabbit  and  of  the  rat. 
Yet  the  rabbit  is,  as  far  as  we  know,  purely  phytophagous, 
whilst  the  rat  is  partly  carnivorous,  and  attacks  or  kills  other 
animals  to  obtain  animal  food. 

How  man  first  adopted  a  mixed  diet  is  of  course  a  difficult 
question.  Perhaps  the  anthropoids  from  whom  he  has 
descended  had  already  taken  this  step.  It  is,  however,  well 
to  remember,  as  several  travellers  have  pointed  out,  that 
cannibalism  is  generally  to  be  found  where  animal  food  is 
wanting. 

We  are  told  that  **  Eminent  authorities  like  Sir  Henry 
Thompson,  Dr.  Richardson,  Mr.  Buckmaster  [sic],  &c., 
have  asserted  the  sufficiency,  the  purity,  the  healthfulness 
of  a  vegetarian  diet ;  the  only  question  is  whether  there  may 
not  be  some  benefit  in  an  admixture  of  animal  matter, — a 
moderate  proportion  of  flesh,  fish,  milk,  butter,  cheese,  eggs. 
Even  the  so-called  Vegetarians  make  use  of  eggs,  and  milk 
and  its  produfts,  thus  drawing  a  portion  of  their  sustenance 
from  the  animal  kingdom.  Their  excuse  for  this  apparent 
inconsistency  is  that  milk  is  not  flesh,  but  simply  vegetable 
— elements  gathered  and  stored  for  the  calf  until  it  can 
gather  its  own  ;  while  the  egg,  with  the  exception  of  micro- 
scopic germs,  is  not  animal  but  vegetable  matter,  mostly 
albumen,  stored  up  to  feed  the  future  chick." 

We  have  often  been  struck  with  the  inconsistency — not 
apparent,  but  very  real — of  the  Vegetarians  in  making  use  of 
milk  and  eggs ;  but  never  before  have  we  met  with  this  ex- 
cuse,— a  plea  which  for  effrontery  is  unmatched  in  the  annals 
of  controversy,  and  which  it  is  difficult  to  pronounce  other 
than  dishonest.  How  the  secretions  of  animals  can  be  simply 
vegetable  must  be  incomprehensible,  unless  animal  and  vege- 
table are  synonymous  terms,  in  which  case  of  course  the 
Vegetarian  question  falls  to  the  ground  as  devoid  of  meaning. 
The  idea  of  "  vegetable  matter  "  being  stored  up  to  feed  the 
future  chick  will  appear  very  strange  if  we  refledl  that  the 
newly-hatched  young  of  most  birds,  even  such  as  in  their 
adult  state  are  purely  frugivorous,  are  fed  upon  an  animal 
regimen ! 

The  dietetic  reformers  promise  man  length  of  days. 
Would  it  not  be  wiser  if  they  strove  to  amend  the  quality 
rather  than  the  quantity  of  life  ?  We  would  also  beg  them 
to  consider  whether  the  dyspepsia,  nervousness,  &c.,  which 
they  seek  to  combat  by  "  severely  plain  living ''  are  not 
mainly  due  to  overwork  under  the  pressure  of  anxiety  ? 
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IV.    THE   CRISIS   AT   THE    BRITISH    MUSEUM. 

By  R.  M.  N. 

EW  naturalists,  I  apprehend,  can  now  traverse  Great 
Russell  Street  without  a  sigh  and  the  exclamation 
"  Fuimus  Troes.'*  For  them  the  British  Museum  is 
in  one  sense  a  thing  merely  of  the  past.  Perhaps  now  the 
revolution  has  been  consummated,  and  now  there  is  little 
hope  of  its  reversal  in  the  lifetime  of  this  generation,  I  may 
be  permitted  to  attempt  a  brief  and  impartial  survey  of  what 
the  public  has  gained  or  lost  by  the  recent  changes. 

Every  reader  of  the  "  Journal  of  Science  "  will  doubtless 
know  that  the  British  Museum  has  been,  from  its  veiy  out- 
set, of  a  heterogeneous  nature.  Though  under  the  control 
of  one  and  the  same  governing  body,  it  consisted  in  reality 
of  three  distinft  institutions,  very  unequally  yoked  together, 
and  not  too  amicable  among  each  other.  There  is,  first,  the 
great  National  Library ;  secondly,  the  CoUedtions  of  Anti- 
quities and  Works  of  Ancient  Art ;  and  lastly,  though  in  my 
opinion  of  infinitely  highest  importance,  the  Natural-History 
Colledtions. 

Between  these  three  departments  there  has  always  been 
a  rivalry  for  working  funds,  and  latterly  for  room.  In  both 
these  respefts  the  Natural-History  Department  generally 
came  off  worst.  Scientific  men  have  often  had  to  feel  dis- 
gusted at  seeing  money  lavished  on  ancient  manuscripts 
whilst  important  palaeontological  specimens  were  secured  by 
private  coUedtors  or  by  rival  establishments  abroad.  On 
this  point  I  need,  however,  say  the  less,  as  I  am  not  aware 
that  the  recent  changes  extend  to  the  appropriation  of 
funds. 

There  remains  the  great  question  of  space.  The  growing 
extent  of  all  the  collections  demanded  more  room  than  could 
possibly  be  provided  in  Great  Russell  Street.  One  of  the 
departments  must  therefore  be  removed,  and  unfortunately, 
and  as  I  hold  most  injudiciously,  the  lot  of  banishment  fell 
upon  the  Natural-History  Department.  The  removal  of  the 
Library,  indeed,  to  some  remote  suburb  would  have  been 
nothing  short  of  a  national  calamity,  and  I  can  only  hope 
that  such  a  step  may  never  be  seriously  proposed ;  but  the 
transportation  of  the  Antiquarian  Department  to  South 
Kensington  would  have  been  more  rational  than  that  of  the 
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Natural-History  coUedlions.  The  Elgin  marbles,  &c.,  being 
almost  exclusively  examined  by  students  of  the  Fine  Arts, 
would  have  there  been  in  place.  In  short,  the  South  Ken- 
sington Museum  being  devoted  to  objedts  of  the  Arts,  a 
further  colledtion  of  the  same  nature  would  have  been  **  like 
to  like."  Why  should  the  art-student  be  compelled  to  make 
a  pilgrimage  to  Great  Russell  Street,  instead  of  finding  in 
some  one  spot — be  it  South  Kensington  or  elsewhere — all 
the  objefts  he  might  wish  to  study  concentrated  for  ever  ? 
I  hold,  in  short,  that  all  the  Art  colledlions,  now  scattered 
abroad,  should  be  assembled  in  one  locality,  even  if  their 
different  an'angements  should  prevent  them  from  being 
united  in  one  grand  Art  Museum,  a  London  Louvre.  Had 
this  been  done  the  Natural-History  colledlions  might  have 
found  ample  space  in  Great  Russell  Street  for  many  years 
to  come. 

Again,  even  supposing  that  these  collecStions  should  ever 
require  removal,  surely  a  more  suitable  locality  might  have 
been  found  than  the  one  to  which  they  have  been  consigned. 
The  arguments  to  this  effedt  are  so  exceedingly  plain  and 
cogent,  and  have  been  so  often  put  forward,  that  I  should 
feel  ashamed  of  once  more  repeating  them  save  for  the  cir- 
cumstance that  they  have  never  been  met,  save  with  the 
'*  conspiracy  of  silence."  Surely  all  persons  possessing  the 
least  residue  of  common  sense  will  grant  that  the  first 
essential  for  the  site  of  any  public  office  or  institution  is 
centrality,  or  the  nearest  pra<Sticable  approach  thereto.  It 
must  further  be  admitted  that  the  need  for  such  centrality  is 
more  pressing  in  a  large  city  than  in  a  small  one,  and  in 
London  strongest  of  all.  If  this  condition  is  overlooked 
the  inhabitants  of  some  one  distridl  are  favoured  at  the  cost 
of  the  majority.  This  principle  is  admitted  and  adled  upon 
as  regards  public  buildings  for  other  purposes.  When,  e.g., 
it  became  desirable  to  provide  better  accommodation  for  the 
courts  of  justice,  and  to  colledl  them  together  in  one  spot, 
no  such  considerations  as  cheapness  of  land,  abundance  of 
space,  and  scope  for  architedlural  display  were  entertained 
as  arguments  for  removing  the  law-courts  from  Westminster 
to  some  remote  suburb.  Had  the  suggestion  been  made  it 
would  doubtless  have  been  dismissed  as  not  worthy  of  a 
serious  consideration.  Why,  then,  should  the  case  be 
different  as  regards  a  Scientific  Institution  ? 

It  may,  indeed,  be  said  that  by  means  of  the  Distridl  or 
the  Metropolitan  Railways  we  may  be  carried  from  many 
parts  of  London,  and  put  down — in  the  absence  of  explo- 
sions— at  a  spot  very  near  the  new  Natural-History  Museum, 
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But  a  majority  of  people  do  not  live  near  these  railways, 
and  have  in  consequence  first  to  take  a  journey  by  omnibus, 
tram-car,  or  by  some  other  railway,  losing  more  or  less  time 
at  each  change.  I  have  calculated  to  what  extent  I  am  the 
loser  by  the  alterations  in  question.  Admitting  that  Great 
Russell  Street  is  not  the  most  central  locality  conceivable, 
and  premising  that  I  do  not  live  very  near  the  old  Museum, 
I  was  able  to  reach  it  in  less  than  an  hour ;  but  after  trying 
and  comparing  various  possible  routes,  I  find  that  it  takes 
me  an  hour  and  a  half  to  reach  the  new  Museum.  Thus  on 
the  double  journey  there  is  the  clear  loss  of  an  hour,  taken, 
be  it  well  remembered,  out  of  the  best  part  of  the  day.  Nor 
is  my  case  at  all  singular  ;  I  have  compared  notes  with 
others  who,  like  myself,  are  interested  in  the  study  of 
Natural  History,  and  I  find  that  they  all  experience  a  loss 
of  time,  greater  or  smaller,  according  to  the  spot  where  they 
happen  to  live. 

There  is  here  a  further  and  a  no  less  important  considera- 
tion :  the  new  Museum  stands  quite  isolated.  Whoever 
wishes  to  visit  it  must  undertake  a  special  journey  for  that 
purpose ;  he  cannot  intercalate  it  among  a  round  of  other 
places  where  he  has  to  call.  Now  with  the  old  Museum 
this  was  not  so ;  a  man  wishing,  ^.g*.,  to  compare  some  spe- 
cimen which  he  had  received  with  the  nearest  approaching 
forms  known  could  call  there  in  passing,  without  the  formality 
of  a  special  journey. 

It  must  also  be  remembered  that  South  Kensington  is  a 
"  locality  "  for  the  wealthy  only.  Students  and  men  more 
advanced  in  life,  who  devote  themselves  to  the  commercially 
barren  task  of  scientific  research,  can  scarcely  be  expefted 
to  take  up  their  abode  in  so  expensive  a  quarter.  Even  if 
they  did  so  they  would  thereby  be  deprived  of  convenient 
access  to  the  British  Museum  Library  and  to  other  means 
of  study.  This  separation  of  the  Library  from  the  Collec- 
tions is  in  many  cases  inconvenient,  both  for  the  public  and 
the  officials.  It  is  beginning  to  be  found  that  a  special  library 
of  Natural  History  will  be  needed  for  the  use  of  the  latter, 
— of  course  at  considerable  cost  and  not  without  difficulty, 
since  many  of  the  most  important  works  of  reference  are 
out  of  print. 

What  may  be  the  motives  which,  in  the  face  of  these  con- 
siderations, moved  the  powers  that  be  to  this  great  revolution 
I  have  never  been  able  to  learn.  I  find  the  step  referred  to 
with  approval  by  the  organs  of  official  Science  and  in  certain 
published  speeches ;  but  could  the  question  of  removal  to 
South  Kensington  have  been  submitted  to  a  plebiscite  of 
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Naturalists,  it  would,  I  am  sure,  have  been  negatived  by  a 
large  majority. 

There  is  an  innovation,  not  peculiar  to  the  British  Museum, 
to  which  I  cannot  help  referring, — the  introduction  of 
"  refreshment  rooms."  This  feature  seems  to  me,  to  say 
the  least,  utterly  needless.  Few  persons  remain  in  a  museum 
longer  than  four  or  five  hours  at  a  time,  and  I  am  heartily 
sorry  for  those  persons  who  require  food  and  drink  at  shorter 
intervals.  This  matter  is  intimately  linked  with  one  of  the 
unsettled  questions  of  the  day — ^the  opening  of  museums, 
galleries  of  art,  public  libraries,  &c.,  on  Sundays.  I  am  by 
no  means  certain  that  such  opening  is  demanded  by  any 
large  portion  of  the  public,  or  that  it  would  be  produdtive 
of  good  if  carried  out.  But  by  connedling  museums  with 
refreshment  rooms  the  advocates  of  Sunday  opening  should 
refledl  that  they  enlist  against  themselves  the  sympathies  of 
that  large,  well-organised,  and  earnest  body  who  now  demand 
the  total  suppression  of  the  liquor  traffic  on  Sundays. 

Furthermore,  it  may  well  be  asked  whether  it  is  wise  in 
places  devoted  to  study  to  supply  the  means  for  alcoholic 
excitement  and  for  possible  disorder.  The  refreshment  room 
will  attradt  not  students,  but  loungers,  and  induce  them  to 
stay  longer  than  they  otherwise  would,  and  to  appear  in  their 
least  desirable  aspedl. 


V.    THE    IMPORTANCE    OF   INSECT-CAPTURE 
FOR    DROSERA    ROTUNDIFOLIA. 

By  H.  M.  BusGEN. 

^HE  existence  of  so-called  carnivorous  plants,  fitted 
with  special  but  varied  appliances  for  capturing  fiies 
and  other  small  insefts,  is  now  no  longer  disputed. 
The  more  closely  the  vegetable  world  is  studied  from  this 
point  of  view,  the  more  of  such  fly-catching  species  are  dis- 
covered. A  recent  instance  is  the  common  Petunia,  so  long 
a  favourite  in  our  gardens.  Numbers  of  florists  and  others 
must  have  noticed  little  gnats,  &c.,  sticking  fast  among  the 
minute  hairs .  on  its  leaves.     But  till  lately  this  i^Ci  was 
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considered  a  mere  accident,  of  no  importance  in  the  economy 
of  the  plant.  Whether  our  zoophilists  will  on  this  account 
banish  the  Petunia  from  their  gardens  it  remains  to  be 
seen. 

Nor  is  the  mere  capture  of  insefts  by  plants  the  only 
point  thus  recognised.  It  is  fully  established  that  the  little 
prisoners  are  made  to  undergo  a  kind  of  digestive  process. 
Their  bodies,  whilst  adhering  to  the  flowers  or  leaves  of 
their  captors,  are  liquefied,  and  appear  in  that  state  to  be 
absorbed  into  the  tissues  of  the  plants. 

But  a  third  question  has  been  left  to  some  extent  open. 
Do  the  insefts  thus  caught  promote  in  any  way  the  well- 
being  of  a  carnivorous  plant  ?  Would  it  flourish  as  well — 
or  perhaps  better — without  insefts,  or  any  equivalent  animal 
matter,  as  with  them  ?  On  this  important  point  botanists 
of  eminence  are  by  no  means  at  one.  Comparative  experi- 
ments made  upon  the  influence  of  a  supply  of  white  of  egg 
have  given  fluctuating  results.  Some  of  the  observers  have 
found  the  plants  thus  fed  decidedly  benefitted  as  compared 
with  other  specimens  from  which  such  diet  was  withheld. 
Other  experimentalists  have  been  unable  to  perceive  any 
difference  ;  and  others,  again,  have  even  reported  injury, — 
the  plants  being  apparently  the  worse  for  the  absorption  of 
animal  matter. 

Results  so  diametrically  opposite  can  be  explained  only 
on  the  assumption  that  the  initial  conditions  of  the  plants 
seledled  for  experiment  must  have  been  dissimilar.  Further 
investigations  were  therefore  needful,  in  which  all  sources 
of  error  should  be  eliminated.  H.  Busgen  has  endeavoured 
to  secure  a  perfedl  uniformity  by  beginning  his  observations 
with  the  germination  of  the  seed. 

The  experiments  were  made  upon  the  Sun-dew  (Drosera 
rotundifolia)^  and  the  results  are  more  immediately  applicable 
to  this  species  alone.  The  seeds  of  this  plant  are  so  light 
that  a  hundred  weigh  only  2  milligrammes,  and  a  single 
seed  only  0'02  milligramme.  Differences  in  the  dry  weight 
of  single  seeds  could  therefore  be  safely  negledled,  and  the 
weight  of  the  dry  seed  obtained  at  the  end  of  the  experiment 
from  the  fed  and  the  unfed  plants  respedtively  could  be  taken 
as  an  accurate  expression  of  the  results. 

Ripe  seeds  of  the  Sun-dew  were  therefore  collecaed  at  the 
end  of  Odtober,  1S80,  and  were  kept  in  a  cellar  through  the 
winter.  Part  of  them  were  sown  at  the  end  of  January,  in 
a  glass  case,  upon  a  piece  of  peat  which  had  been  pre- 
viously boiled  in  water.  In  May  the  seeds  germinated,  and 
by  June  22nd  there  were  &o  many  plants  of  equal  size  that 
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the  feeding  could  be  commenced.  A  loose  piece  of  peat  was 
cut  smoothly  in  two,  parallel  to  its  longest  surfaces,  and 
boiled  for  half-an-hour  in  a  culture-solution  at  a  per  1000 
(50  parts  potassium  nitrate,  20  of  calcium  sulphate,  10  of 
magnesium  sulphate,  and  5  parts  of  sodium  chloride).  When 
cold,  eighteen  young  plants  which  had  just  put  forth  their 
first  leaves  were  set  upon  each  of  the  pieces  of  peat  in 
three  rows.  The  peats  were  laid  upon  plates  filled  almost 
up  to  the  upper  edges  with  the  same  solution,  fitted  with 
gauze  covers,  and  placed  in  a  window  with  a  south-east  ex- 
posure. On  June  22nd  and  28th,  July  ist,  6th,  12th,  and 
22nd,  in  the  beginning  and  the  middle  of  August,  and  in  the 
middle  of  September,  all  the  leaves  of  the  one  series  which 
showed  a  sufficient  secretion  were  supplied  with  larger  or 
smaller  Aphides,  corresponding  to  their  size.  Every  day 
the  plates  were  filled  up  with  distilled  water  to  make  up  for 
the  loss  of  evaporation,  and  from  time  to  time  the  plants 
were  carefully  freed  from  Algae. 

On  July  22nd,  four  weeks  after  the  commencement  of 
feeding,  the  eighteen  plants  which  had  been  fed  had  ninety 
leaves,  and  the  eighteen  which  had  not  been  fed  ninety-five. 
The  greater  number  of  leaves  of  the  unfed  plants  showed 
that  those  seledled  for  this  series  were  in  the  beginning  the 
more  advanced.  But  as  regards  the  strength  of  the  plants 
and  the  size  of  the  leaves  the  fed  plants  had  already  the 
advantage. 

At  the  end  of  Odlober  the  leaves  faded.  The  plants  were 
placed  in  a  cold  frame,  looked  over  every  fortnight,  and  sup- 
plied with  water  as  it  was  needful.  At  the  end  of  April  they 
were  cleaned.  On  May  5th,  when  feeding  was  recommenced, 
fifteen  fed  plants  had  together  126  leaves,  and  sixteen  unfed 
plants  96  leaves.  All  the  fed  plants  showed  a  vigorous 
growth  ;  of  the  unfed  ones  two  only  appeared  equally  strong. 
The  remainder  were  partly  about  half  as  strong,  or  still 
feebler.  Still  all  were  apparently  healthy,  and  their  glands 
secreted  in  the  normal  manner. 

Corresponding  to  the  increased  strength  of  the  plants  and 
the  larger  diameter  of  their  leaves,  each  leaf  of  the  *'  fed  " 
series  was  now  supplied  on  the  average  twice  weekly  with  a 
larger  number  of  Aphides.  The  time  of  feeding  was  regu- 
lated according  to  the  weather,  selecSting  such  as  seemed 
favourable  to  the  capture  of  insefts  and  to  the  secretion  of 
the  glands. 

During  the  summer  blossom- heads  appeared  upon  both 
series,  and  by  July  26th  the  seed-capsules  were  ready  to  be 
gathered.    The  following  figures  will  show  the  results ; — 
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14  fed  plants  yielded  17  heads  of  blossom,  whilst  16  unfed 
plants  produced  7.  The  14  fed  plants  had  90  seed-capsules, 
the  16  unfed  plants  only  20.  An  enumeration  of  the  leaves 
could  in  this  stage  be  no  longer  of  importance,  but  a  super- 
ficial census  showed  on  14  fed  plants  194,  and  on  16  unfed 
plants  222. 

Of  the  thirty-six  plants  with  which  the  experiment  was 
begun  there  died  altogether  six,  four  fed  and  two  unfed.  If 
we  are  unwilling  to  ascribe  this  proportion  to  accident,  it 
still  does  not  afTeA  the  result.  If,  in  nature,  the  number  of 
the  plants  which  die  yearly  is  increased  by  the  consumption 
of  insedl  prey,  this  loss  is  covered  by  the  more  luxuriant 
frudlification  of  the  survivors. 

The  last  doubts  as  to  the  benefits  of  feeding  in  the  case 
of  Drosera  roiundifolia  were  removed  by  a  determination  of 
the  total  weight  of  the  plants  when  dried.  The  figures 
were : — For  the  fed  plants  0*352  grm.,  for  the  unfed  ones 
o'lio.  The  solid  matter  absorbed  by  the  latter  in  the 
course  of  their  development  amounted  therefore  only  to 
33*8  per  cent  of  that  assimilated  in  the  same  length  of  time 
with  the  aid  of  animal  food. 

Herr  Busgen  has  carried  out  several  other  series  of  com- 
parative experiments  in  which  the  conditions  of  nutrition 
were  less  favourable.  Thus  to  one  series  of  plants  there 
was  given,  instead  of  the  culture-solution,  spring  water  and 
distilled  water :  in  the  second  series  there  was  used  a  liquid 
containing  potassium  chloride  in  place  of  potassium  nitrate ; 
the  results  were,  however,  similar  to  those  already  given. 

In  a  communication  to  the  "  Botanische  Zeitung  "  Herr 
Busgen  summarises  the  results  of  his  investigations  as  fol- 
lows : — We  must  regard  it  as  demonstrated  that  the  organism 
of  Drosera  rotundifolia  is  supplied  through  its  leaves  with 
animal  matter  which  is  of  great  importance  for  the  develop- 
ment of  the  plant,  and  especially  for  its  frudtification.  The 
necessity  of  this  method  of  nutrition  for  the  preservation  of 
the  species  could  only  be  proved  by  the  cultivation  of  several 
successive  generations.  Its  demonstration  would,  however, 
present  little  especial  interest.  The  demonstrated  advantage 
of  the  fed  plants  as  compared  with  those  not  fed  is  sufficiently 
striking  to  make  the  arrangements  for  this  purpose  intelligible. 

There  can  be  little  doubt  that  similar  results  would  be 
obtained  on  careful  experimentation  with  other  insectivorous 
plants. 
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VI.     FLORIDA. 
By  W.  D.  Gunning. 

,N  Palm  Sunday  (Pasqua  Florida)  of  the  year  15 12 
Ponce  de  Leon  discovered  the  peninsula  which  forms 
the  eastern  boundary  of  the  Mexican  Gulf,  and  named 
it  after  the  day  Florida.  For  many  years  the  name  covered 
what  are  now  the  Carolinas,  North  and  South,  and  a  portion 
of  Georgia,  Mississippi,  and  Louisiana. 

Florida  is  the  youngest  portion  of  North  America.  It 
lies  along  the  trend  of  the  Appalachian  Mountains,  whose 
axis  is  the  archaean  granite.  A  few  months  ago,  in  boring 
an  artesian  well  at  Gainsville,  this  same  granite  was  struck. 
We  may  assume  that  it  underlies  the  whole  peninsula,  and 
is  the  foundation  on  which  the  coralline  strufture  was  built. 
Florida  is  a  succession  of  coral  reefs.  Geologically  it  is 
young,  as  all  the  fossils  are  of  living  species. 

As  the  peninsula  nowhere  rises  more  than  250  feet  above 
the  sea,  its  features  are  simple  and  monotonous.  The  rivers 
could  not  sculpture  the  face  of  the  land  into  valleys  or 
canyons.  The  bane  of  the  high  table-land  on  our  Pacific 
slope  is  over-drainage  ;  the  bane  of  Florida  is  under-drainage. 
The  Colorado  dashes  wildly  through  a  gorge  of  its  own 
cutting,  5000  feet  deep.  The  Saint  John  flows  sluggishly  in 
a  channel  barely  deep  enough  to  carry  its  face  below  the 
bounding  marsh  or  "  scrub,"  or  pine-land.  A  result  of  this 
under-drainage  is  an  immense  acreage  of  swamp-land. 

While  in  the  geologic  calendar  Florida  bears  the  date  of 
yesterday,  its  flora  and  fauna  are  ancient.  The  Tapodium, 
known  as  the  Bald  Cypress,  is  the  largest  tree  on  our 
Atlantic  slope.  A  facSt  of  deep  interest  is  that  this  cypress 
stands  in  close  relationship  to  the  Sequoia  of  California  and 
Glyptosirobus  of  Japan.  The  Sequoia  gigantea  is  restridted 
to  a  few  isolated  patches  in  the  Sierras.  The  Tapodium 
disiichum  grows  on  the  swamps  and  on  the  low  river-banks 
of  our  Southern  Atlantic  States.  Glyptosirobus ,  Sequoia,  and 
Tapodium  have  descended  from  a  common  stock.  Their 
geographical  distribution  is  evidence  of  great  antiquity. 
Their  divergence  in  botanical  strufture  and  habitat — 
Sequoia  adapting  itself  to  an  altitude  of  6000  feet,  and  Tapo^ 
dium  to  marshes  at  the  sea-level — is  evidence  that  the  dis- 
persion occurred  long  ago. 
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Another  tree  of  historic  interest  is  the  Torreya.  Only 
four  species  are  found ;  one  in  China,  one  in  Japan,  one  in 
California,  and  one  in  Florida.  The  Torreya  Califomica  is 
rare  in  California.  We  have  found  it  only  in  the  Yosemite, 
although  it  occurs  in  other  parts  of  the  State.  The  Torreya 
taxifolia  is  restricted  in  Florida  to  a  district  not  more  than 
10  miles  long,  on  the  banks  of  the  Apalachicola.  This 
ancient  genus  is  moribund. 

On  the  "  Keys  "  the  flora  is  tropical.  The  Keys  are  coral 
reefs  just  emerging  from  the  Atlantic.  Those  which  are 
least  advanced  support  no  growth  but  the  mangrove.  The 
seed  is  borne  on  the  tide  from  adjacent  land,  and  its  mode 
of  growth  is  such  as  to  give  the  tree  anchorage  to  the  coral. 
On  the  low  Keys,  called  the  Thousand  Islands,  the  mangrove 
attains  a  height  of  60  feet. 

The  mahogany  has  held  a  place  in  the  list  of  Floridian 
flora,  but  it  grows  only  on  Umbrella  Keys. 

Gummifera  might  be  written  as  the  specific  name  of  many 
shrubs  and  trees  of  Florida.  Bursera  ^[ummifera,  called 
"  gumbo  limbo,"  is  most  prolific  in  gum.  The  Ficus  aurea, 
or  wild  fig,  exudes  a  gum  something  like  india-rubber. 

The  Sive  oak  is  abundant,  but  is  often  dwarfed.  •  The  red 
cedar  attains  its  highest  excellence  on  Cedar  Keys,  where  it 
is  cut  for  the  pencil-fadlories  of  the  north.  It  is  the  Bermu- 
diana,  a  variety  of  the  Juniperus  Virginiana. 

The  pitch  and  yellow  pines  occur  everywhere  except  in 
the  swamps.  The  Sabal  palmetto  is  anywhere  except  on  the 
high  pine-land. 

A  peculiarity  of  all  Florida  trees  growing  in  wet  or  boggy 
land  is  a  bulging  out  of  the  trunk  near  the  ground.  It  is 
most  striking  in  the  bald  cypress,  and  least  noticeable  in 
the  oaks. 

The  herbaceous  flora  is  rich  and  varied.  I  have  seen  the 
face  of  the  earth  safifron-coloured  from  a  carpet  of  Polygala 
nana.  I  have  seen  a  roadside  fringed  with  that  beautiful 
orchid  Pogonia.  Perhaps  the  most  highly  specialised  plant 
in  the  State  is  the  Sarracenia  variolaria^  introduced  to  the 
botanical  world  a  few  years  ago  by  Dr.  Mellichamp,  of 
North  Carolina.  It  is  carnivorous,  and  as  a  fly-catcher  it  is 
excelled  only  by  its  cousm,  the  Darlingtonia  of  California. 

The  fauna  in  mammalian  types  is  poor ;  in  reptiles,  birds, 
and  insedts  it  is  rich.  The  alligator  is  common,  and  the 
true  crococile  has  been  found,  although  it  is  rare. 

When  Florida  came  under  the  eye  of  history  she  sup- 
ported a  tribe  of  Indians,  the  Seminoles,  who  had  made  a 
little  advance  in  agriculture.    A  remnant  of  this  tribe  still 
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lingers  on  the  skirts  of  the  everglades.  The  Seminole  knows 
nothing  of  the  shell-heaps  which  abound  on  the  banks  of 
rivers  and  shores  of  the  sea.  They  are  memorials  of  an 
older  race.  In  the  oldest  shell-mounds  no  pottery  is  found. 
Only  a  few  implements  have  been  discovered,  and  these 
were  wrought  of  shell  and  bone.  Bones  of  animals  killed 
for  food  are  rare.  The  people  who  made  these  mounds  had 
not  learned  the  arts  of  agriculture.  They  lived  almost  ex- 
clusively on  moUusks  and  fishes.  Florida  sustained  her 
primitive  man  on  an  exquisite  climate  and  the  producSt  of 
her  waters. 

Ponce  de  Leon  and  his  men  brought  with  them  oranges 
from  Seville.  The  seed  dropped  on  the  Spanish  camps 
found  a  better  climate  than  they  had  left.  Orange  groves 
sprang  up  in  the  footprints  of  the  Spaniard.  In  the  absence 
of  cultivation  the  trees  lapsed.  Perhaps  no  negledled  fruit 
reverts  to  a  state  of  nature  more  rapidly  than  the  orange. 
Now  and  then  it  lapses  into  a  primitive  state.  The  orange 
is  a  berry  with  a  leathery  rind.  Farthest  from  the  berry  is 
the  achene.  This  is  a  small,  dry,  indehiscent  fruit ;  its 
typical  form  may  be  seen  in  the  buttercup,  which,  in  structure 
and  colour>  is  a  primitive  flower.  Now  the  orange  is  occa- 
sionally found  to  lapse  toward  this  early,  apocarpous  condi- 
tion ;  the  segments  partially  separate,  and  a  leatheiy  rind 
encloses  each  segment. 

The  Spaniards  made  but  little  out  of  Florida.  The 
English,  who  followed,  made  no  more.  They  ceded  the 
peninsula  back  to  Spain,  and  in  1820  Spain  ceded  it  to  the 
United  States.  We  fought  the  Seminoles,  cultivated  a  little 
cotton  and  cane,  and  raised  cattle  of  little  worth  on  worth- 
less grass.  In  our  civil  war  attention  was  diredted  to  the 
orange.  In  antebellum  times,  only  here  and  there,  a  man 
more  enterprising  than  his  neighbour  had  cultivated  this 
fruit.  The  only  variety  known  was  the  Florida  seedling. 
It  is  a  choice  orange,  but  it  is  only  the  old  Seville  modified 
by  climate  and  culture. 

The  State  is  gaining  rapidly  in  population  and  wealth. 
Orange  growing  has  become  a  great  industry.  The  promised 
gains  have  lured  Swedes  in  colonies,  and  English  and  French 
and  Germans  in  individuals. 

These  words  may  fall  under  eyes  bent  on  Florida,  and  to 
be  helpful  we  must  be  specific  : — 

First. — Only  a  small  portion  of  Florida  is  fit  for  the  growth 
of  oranges.  Choose  the  richest  soil  you  can  find,  and  be 
sure  it  has  a  clay  sub-soil.  You  will  find  no  rich  soil  in  the 
State,  unless  it  be  under  water. 
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Second. — Bear  in  mind  that  oranges  are  coming  under  the 
law  of  other  fruits,  and  will  be  sold  as  varieties. 

Third. — You  may  reasonably  infer  that  if  the  environment 
in  Florida  has  improved  the  Seville,  it  may  improve  other 
and  choicer  varieties.  Experiments  are  confirmatory.  The 
best  oranges  grown  in  Europe  are  the  Jaffa,  the  Malta  oval, 
the  Majorca,  and  the  Mediterranean  sweet.  Each  of  these 
varieties,  when  grown  in  Florida,  has  improved  in  flavour  or 
other  qualities.  The  Jaffa,  as  grown  in  Jaffa,  does  not  keep. 
It  deteriorates  before  it  reaches  London.  Grown  in  Florida 
it  can  be  taken  in  the  best  condition  to  the  northern  markets 
or  to  London. 

Fourth. — In  the  light  of  these  fadts  you  will  seledl  for 
your  grove  the  best  sports  from  the  Florida,  as  the  Magnum- 
bonum  and  Homasasa,  a  few  Mandarines,  and  the  best 
varieties  from  Europe.  Seledl  your  trees  carefully,  fertilise 
judiciously,  cultivate  every  spring  and  summer  month,  and 
in  five  years  you  will  have  an  income.  When  your  trees 
are  in  full  bearing  you  will  have  from  500  to  1000  dollars  an 
acre. 

If  you  have  located  well  to  the  south,  cultivate  the  lemon. 
Villa  Franca  is  the  best  variety.  Pineapples  may  be  grown 
as  profitably  as  either  oranges  or  lemons. 

Do  not  heed  the  cry  of  over-produdlion.  In  1850  the 
value  of  fruits  grown  in  the  Uniteji  States  was  7,723,600 
dollars  ;  in  1880  the  value  was  50,873,150  dollars.  In  these 
figures  we  make  no  account  of  what  was  consumed  by  the 
grower.  Our  population  within  thirty  years  has  increased 
threefold;  the  consumption  of  fruit  has  increased  seven- 
fold. 

It  is  a  great  misfortune  that  the  Spaniards  who  dropped 
the  seeds  of  their  orange  did  not  drop  a  few  seeds  of  their 
Cuba  grass  {Panicum  jutnentorum),  or  the  Sorgum  grass 
{Sorgum  halapeme).  ^*  Man  cannot  live  on  bread  alone,'' 
neither  on  oranges.  Flocks  must  give  him  of  their  milk 
and  feed  him  of  their  flesh ;  herds  must  have  pasturage. 
The  crying  need  of  Florida  is  grass;  her  native  grasses, 
Chloris  fioridana  and  glauca^  Panicum  fuscum  and  striatum, 
and  a  few  species  of  Pasptdum, — all  known  under  the  gene- 
ral name  of  Wire-grass, — are  of  little  worth.  Both  Cuba 
grass  and  Johnson  grass,  if  generally  introduced,  would  give 
the  Floridians  good  milk  and  palatable  beef. 

Health  they  have,  and  a  climate  superior  to  any  other  in 
the  western  world.  Florida  is  on  the  border  of  the  torrid 
zone ;  she  lies  within  lines  of  latitude  which  would  give  her 
rank  as  one  of  the  hottest  portions  of  the  globe ;  but  she  is 
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a  peninsula^  and  is  swept  alternately  by  winds  from  the 
Atlantic  and  winds  from  the  Mexican  Gulf:  heats  which 
would  otherwise  scorch  her  are  mitigated.  In  summer  the 
thermometer  never  rises  as  high  as  in  the  Northern  States, 
and  in  winter  it  seldom  sinks  to  40"*  F.  The  charadteristic 
is  mildness  and  uniformity. 

Winter  life  amid  the  balsamic  odour  of  the  pines  is 
simply  delightful.  The  skies  are  of  softer  blue  than  those 
of  Italy.  Birds  of  rarest  plumage  seek  the  lakelets,  and  a 
bird  of  many  songs  mocks  from  pine  and  orange,  and  even 
the  trellis  of  your  verandah  eveiy  throat  that  warbles ;. 
and  Florida  seems  an  eternal  Pasqua  Florida — ^a  Palm 
Sunday. 

Washington,  D.C.,  U.S.,  OiSkober  20,  1883 . 


VII.    SENSIBILITY  TO  LIGHT  AND  COLOUR  IN 
EYELESS  AND   BLIND    ANIMALS. 

CCORDING  to  the  present  state  of  our  knowledge  it 
is  beyond  doubt  that  light,  as  smhy — i.e.^  unaccom- 
panied by  radiant  heat,  has  an  effedt  upon  animals 
not  merely  by  means  of  the  organs  specifically  developed 
for  its  perception.  It  produces  physiological  changes  of 
greater  or  less  intensity  in  its  passage  through  the  skin,  or 
through  the  body  in  general.  For  a  closer  investigation  of 
this  latter  aftion  of  light — the  "  photodermatic  " — experi- 
mental investigation  has  not  been  confined  to  eyeless  spe- 
cies, but  parallel  researches  have  been  made  with  blind 
animals.  Hitherto  most  of  the  experiments  upon  the  a(5tion 
of  light  upon  eyeless  and  blind  animals  have  been  confined 
to  the  influence  of  rays  of  different  colours  and  intensities 
upon  the  development  of  the  animals  in  question.  Prof.  V. 
Graber,  however  (in  the  **  Sitzungsberichte  der  Wiener 
Akademie"  for  1883,  p.  aoi),  has  raised  the  question  whether, 
and  to  what  degree,  eyeless  and  blind  animals  are  sensitive 
to  differences  of  light,  and  manifest  this  sensitiveness  by 
moving  towards  or  away  from  the  light. 
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The  number  of  the  animals  thus  tested  was  as  small  as 
possible.  The  experiments  were  confined  to  one  represent- 
ative of  the  normally  eyeless  groups, — namely,  the  earth- 
worm,— and  to  one  representative  of  a  blind  animal,  for 
which  purpose  the  common  water-"  newt "  {Triton  cristatus) 
was  selected. 

As  regards  the  eyeless  animals,  the  experiments,  of  which 
the  author  gives  a  brief  abstract,  are  not  of  such  a  nature 
as  to  render  further  exadl  investigations  needless.  For  his 
experiments  on  earth-worms  he  used  a  box  consisting  of 
perfeftly  equal  and  similar  compartments  or  cells.  The 
front  and  back  of  the  box  consisted  of  panes  of  quite  clear 
glass,  puttied  water-tight  in  the  framework.  The  latter 
was  further  provided  with  grooves  for  the  occasional  intro- 
duction of  panes  of  glass  and  bottles  with  parallel  sides. 
The  cells  had  each  a  separate  cover,  and  could  be  separated 
from  each  other  by  perpendicular  slides.  By  introducing 
two  slides  the  box  could  be  divided  into  three  compartments, 
each  of  which  had  two  front  and  two  back  windows.  The 
latter,  however,  were  covered,  so  that  the  light  was  admitted 
merely  from  the  front.  The  bottom  of  each  cell  was  covered 
with  mud,  but  in  so  thin  a  layer  that  the  worms  could  not 
hide  themselves  in  it.  For  obtaining  different  degrees  of 
light  the  two  windows  were  used,  one  being  uncovered  and 
the  other  darkened  by  the  introdu(5tion  of  a  slip  of  wood,  or 
both  were  fitted  with  media  of  different  colours. 

The  experiments  were  conduced  in  the  following  very 
simple  manner : — At  the  beginning  of  each  experiment  a 
considerable  number  of  worms  (20  to  30),  just  dug  up,  were 
placed  in  each  compartment,  and  were  distributed  as  equally 
as  possible  over  the  entire  surface.  The  box  was  placed  at 
a  window  having  a  northerly  aspedt,  and  at  regular  inter- 
vals— in  general  every  hour — the  number  of  specimens  in 
each  of  the  differently  lighted  cells  of  each  compartment 
was  taken.  The  worms  were  then  again  equally  distributed, 
and  at  the  same  time  the  position  of  the  light-absorbing 
media  was  changed.  From  time  to  time,  generally  every 
four  hours,  the  worms  were  removed,  and  fresh  ones  were 
substituted. 

The  first  experiment  consisted  in  leaving  these  animals 
the  choice  between  a  relatively  light  and  a  comparatively 
very  dark  compartment.  In  seven  enumerations  there  were 
found  in  the  light  compartment  40  worms,  and  in  the  dark 
one  210.  The  proportion  of  these  two  numbers,  the 
"  quotient  of  reaftion,"  is  therefore  5'2.  It  may  be  asserted 
without  any  doubt  that  a  strong  light  is  very  unpleasant  to 
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worms.  But  these  animals,  readt  not  merely  with  such  great 
differences  as  existed  in  the  above  experiment,  but  with  very 
slight  distinctions.  If  the  experiment  was  so  modified 
that  the  one  window  was  of  clear  glass  and  the  other  of 
milky  glass,  there  were  found  in  the  light  compartment  204^ 
but  in  the  darker  one  326,  or  a  majority  of  122.  Though 
this  difference  is  not  very  great,  Prof.  Graber  considers  it 
allowable  to  infer  that  earth-worms  are  capable  of  recognising 
the  difference,  and  would  even  be  able  to  rea(5t  upon  far 
smaller  variations  in  the  intensity  of  the  light. 

In  the  following  experiments  on  the  sensitiveness  of  earth- 
worms, to  qualitative  differences  of  illumination  the  coloured 
lights  employed  were  sele<5ted  of  equal  intensity,  in  order  to 
eliminate  the  influence  of  different  intensity  which  has  been 
shown  above.  As  this  is  difiicult  to  carry  out  in  practice, 
the  experiment  was  so  arranged  that  in  each  pair  of  colours 
first  the  one  and  then  the  other  was  sele(5ted  much  the 
lighter.  After  it  had  been  proved  that  the  earth-worms 
were  attracted  by  red,  but  repelled  by  blue,  in  all  subsequent 
experiments  the  blue  was  chosen  much  darker  than  the 
red.  In  twelve  enumerations  there  were  found  in  the  light 
red  193,  and  in  the  dark  blue  only  57  worms,  so  that  the  red 
blue  quotient  s  3*4.  If  we  consider  that,  as  far  as  the  in- 
tensity of  light  is  concerned,  the  worms  would  give  the  blue 
compartment  the  preference,  it  is  fully  proved  by  these  ex- 
periments that  these  animals  are  exceedingly  sensitive  to 
qualitative  differences  of  light. 

A  comparison  was  next  instituted  between  ordinary  white 
light  and  white  light  from  which  the  ultra-violet  rays  had 
been  eliminated  by  a  passage  through  carbon  disulphide. 
In  five  enumerations  there  were  found  in  the  white  free  from 
ultra-violet  87  worms,  but  in  the  ordinary  white  light  only 
13,  the  quotient  therefore  being  6*6.  Worms,  therefore,  seem 
to  have  a  strong  dislike  for  the  ultra-violet  rays. 

A  comparison  between  light  green  and  dark  blue  gave  in 
the  former  138,  as  against  42  in  the  latter,  the  quotient 
being  =  3'3. 

Finally,  experiments  with  light  red  and  dark  green  gave 
the  respedlive  numbers  168  and  72,  or  a  quotient  of  2*3. 

We  cannot  help  pointing  out  how  fully  these  results  dis- 
agree with  the  common  notion  of  the  beneficial  effedts  of 
the  blue  light  both  upon  animal  and  vegetable  life.  Our 
readers  will  doubtless  remember  a  work  written  by  General 
Pleasanton,  in  which  the  author  recommends  blue  light  as 
a  means  of  promoting  the  health  and  vigour  of  both  animals 
and  plants,  and  even  of  curing  certain  diseases.    M.  Yung, 
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after  a  series  of  experiments  upon  various  ova  and  larvae, 
found  the  action  of  the  colours  favourable  in  the  following 
order :  violet,  blue,  red,  yellow,  white,  and  green,  the  red 
and  green  rays  being  positively  hurtful.  We  must  confess 
that  this  summary  of  results  obtained  by  M.  Yung,  and 
published  in  the  **  Comptes  Rendus  "  of  the  French  Academy 
of  Sciences,  seems  to  us  deficient  in  intelligibility.  If  the 
red  ray  is  "  positively  hurtful,"  and  if  yellow  and  white 
lights  are  still  less  favourable  to  animal  life  it  must,  we 
think,  naturally  follow  that  they  are  hurtful  also.  It  would 
therefore  seem  that  further  research  in  this  dire(5tion  is  im- 
peratively demanded. 

The  great  sensitiveness  of  earth-worms  both  to  dififerent 
intensities  and  colours  of  light  having  been  thus  demon- 
strated, Prof.  Graber  undertook  further  experiments  to  test 
whether  the  entire  skin  of  the  worm  is  sensitive  to  light,  or, 
as  certain  earlier  observers  have  concluded,  the  anterior 
portion  only.  To  this  end  similar  series  of  experiments 
were  undertaken  with  worms  from  which  the  anterior  portion 
of  the  body  had  been  removed.  These  experiments  gave 
for  light  and  darkness  the  quotient  2*6,  and  for  red  and  blue 
t'8.  These  values  are  smaller  than  those  obtained  with 
entire  worms,  but  they  still  permit  us  to  conclude  that  the 
entire  surface  of  these  animals  is  sensitive  to  quantitative 
and  qualitative  differences  of  light. 

In  view  of  the  sensitiveness  of  the  skin  of  eyeless  animals 
it  became  desirable  to  ascertain  the  behaviour  of  the  skin  of 
blind  animals  towards  light.  For  this  purpose  the  sensi- 
tiveness of  the  salamander  (it  is  here  doubtful  whether  Prof. 
Oraber  refers  to  Sdlamandra  maoutata^  or,  as  would  seem 
from  an  earlier  passage,  to  Triton  cristaius)  to  differences  of 
light  was  examined,  both  in  its  normal  state  and  when 
blind.  Normal  salamanders  gave  in  eight  enumerations,  for 
the  light  compartment  i,  for  the  dark  159.  With  blind 
salamanders  there  appeared  in  eighteen  enumerations,  in 
the  light  cell  135,  and  in  the  dark  308.  Hence  it  is  legi- 
timately inferred  that  these  animals,  even  without  their  eyes, 
are  aware  of  great  differences  in  the  intensity  of  light. 

As  regards  qualitative  differences  of  light,  blind  salaman- 
ders are  also  found  to  be  sensitive.  The  behaviour  of  the 
normal  salamander  was  first  tested  with  light  red  and  dark 
blue  light.  In  ten  enumerations  there  were  found  192  in 
the  former,  and  in  the  latter  8,  the  quotient  being  =  24. 
With  blind  salamanders  Graber  found  536  in  the.  light  red, 
and  406  in  the  dark  blue,  or  a  quotient  of  1*3.  It  is  there- 
fore not  doubtful  that  the  blind  salamander,  as  well  as  that 
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possessing  normal  vision,  distinguishes  between  red.  and 
blue,  giving  the  former  the  preference.  When  both  colours 
were  approximately  equal  in  intensity  there  were  found  in 
the  red  474,  and  in  the  blue  176,  the  quotient  therefore 
being  =  27. 

Three  further  series  of  experiments  were  made  upon  blind 
salamanders  to  test  their  behaviour  in  white  light  respe(5l- 
ively  containing  juxd  deprived  of  the  ultra-violet  rays.  In 
light  which  was  relatively  bright,  but  free  from  the  ultra- 
violet rays,  there  were  found  313 ;  in  unaltered,  but  rela- 
tively dim  light,  there  were  149,  the  quotient  being  =  2*1. 
A  comparison  of  the  two  colours  green  and  blue  gave,  with 
normal  specijfnens,  in  the  green  299,  in  the  blue  98,  or  a 
quotient  =  3*1.  With  blind  specimens  there  were  found,  in 
the  green  131,  in  the  blue  79,  the  quotient  being  «  1*6. 
For  red-green,  with  blind  animals,  the  quotient  was  ^  i'8, 
and  for  red-yellow  =  1*4. 

It  is  therefore  proved,  in  the  most  decided  manner,  that 
blind  animals  are  sensitive  to  quantitative  and  qualitative 
differences  of  light.  The  signification  of  this  fa(5t  may  be 
manifold.  The  first  possibility,  that  effedls  of  heat  are  con- 
cerned, is  excluded  by  the  experiment  in  which  the  salaman- 
ders were  found  thermophobic,  so  that  they  should  shun 
the  red  light  and  seek  the  blue,  whilst  the  contrary  is  the 
case. 

Of  the  two  other  possibilities,  that  differences  of  light  are 
recognised  either  by  their  chemical  action  or  by  a  dire(5t 
influence  upon  the  sensation  of  the  skin.  Prof.  Graber  decides 
in  favour  of  the  latter,  and  for  the  following  reason  : — Lret 
us  suppose  the  entire  sensibility  of  animals  for  light  were 
what  the  theory  of  Descent  demands  or  seems  to  demand, 
— i.e.fthsit  the  eyes  are,  indeed,  the  main  organs  for  the 
perception  of  light,  but  that  the  skin  still  takes  a  certain 
share  therein,  since  prior  to  the  differentiation  of  the  eyes  it 
was  the  sole  organ  for  light.  Let  us  then  ask  what  would 
be,  on  this  supposition,  the  rea(5lions  of  normal  and  of  blind 
salamanders.  Two  results  may  naturally  be  expedled;-— 
First,  in  the  blind,  and  therefore  exclusively  dermatoptic, 
animals  there  would  be  the  same  preference  for  certain  kinds 
of  light  as  in  the  ophthalmoptic  normal  individuals. 
Secondly,  the  reactions  of  the  former  must  be  decidedly 
slighter  than  those  of  the  latter.  According  to  the  experi- 
ments above  described  both  of  these  results  follow. 

It  will  at  once  strike  the  reader  that  the  experiments  of 
Professor  Graber  have  been  confined  to  animals  which  are 
lucifugous,  light-shunning.  With  animals  which  are  diurnal^ 
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light-loving,  it  is  very  possible — ^indeed  probable — that  these 
preferences  for  colours  will  be  of  a  very  different  kind, 
perhaps  even  reversed. 
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!0  Newton  and  to  Newton's  dog  Diamond,  what  a 
different  pair  of  Universes ;  while  the  painting  in 
the  optical  retina  of  both  was,  most  likely,  the 
same."  So  writes  Mr.  Carlyle  in  the  First  Book  of  his 
"French  Revolution."  Different  indeed;  if  we  can  be 
permitted  without  extravagance  to  speak  of  the  Universe  as 
existing  at  all  for  Diamond,  or  allowed,  except  in  hyperbole, 
to  set  side  by  side  a  conception  of  ultimate  generality,  like 
the  Universe,  the  summation  of  all  conceptions,  and  "  the 
painting  on  the  optical  retina."  Mr.  Carlyle's  meaning  is, 
however,  clear,  and  his  thought  profound.  Given  two 
different  minds,  and  the  same  fa<5ts :  how  different  are  the 
produ(5ts !  In  the  thought  called  up  by  the  sight  of  the 
simplest  object  we  give  far  more  than  we  receive ;  and  what 
we  give  is  a  special  resultant  of  inheritance  and  individual 
acquisition.  No  two  of  us  give  the  same  in  amount  or  in 
quality.  It  is  not  too  much  to  say  that  for  no  two  human 
beings  is  the  world  we  five  in  quite  the  same. 

And  if  for  no  two  human  beings  is  the  world  we  live  in 
quite  the  same,  how  different  must  be  the  world  of  man 
n-om  the  world  of  the  dog, — the  world  of  Newton  from  the 
world  of  Diamond.  It  is  difficult  enough  for  us  to  put  our- 
selves in  the  place  of  children,  of  farm  labourers,  of  savages, 
— ^to  think  ourselves  into  their  modes  of  thought.  Difficult 
or  impossible.  And  yet  the  ratio  of  the  senses^  if  I  may  use 
the  expression,  is  the  same,  or  much  the  same,  for  savage 
and  civilised.  For  both,  sight  and  touch  are  the  dominant 
senses ;  hearing,  smell,  and  taste  being  subsidiary.  But  in 
the  dog  the  ratio  is  by  no  means  the  same.  Not  sight  and 
touchy  but  sight  and  smell  are  the  dominant  senses.  And 
so  great  a  difference  must  this  alone  make  that  we  can  but 
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guess  what  the  world  of  the  dOg  is  like.  Both  in  the  nature 
and  amount  of  its  thought,  and  in  the  nature  and  amount  of 
its  feeling, — ^both  in  its  perceptions  and  in  its  emotions, — is 
the  canine  mind  a  mystery  to  us. 

But  have  we  any  warrant  for  speaking  of  thought  or  of 
feeling  as  even  existing  for  the  dog  ?   Can  we  properly  speak 
of  a  canine  mind  at  all  ?     In  their  answer  to  this  question 
untutored  Common  Sense  and  the  Philosophy  of  Evolution 
are  at  one.     It  may  be  a  mind  of  which  we  know,  and  from 
the  nature  of  the  case  can  know,  very  little  ;  but  that  there 
is  a  brute  consciousness  clown  and  naturalist  agree.    We 
only  know  of  its  existence  by  inference  it  is  true.  Conscious- 
ness cannot  adt  on  consciousness  except  by  means  that  are 
indirect.     Mind  can  never  come  into  diredt  conta<5l  with 
mind.     But  that  our  brothers  and  sisters  have  minds  like 
our  own,  and  that  Carlo  and  Pincher  have  a  consciousness 
that  foreshadows  our  own,  is  a  belief  that  emerges  in  child- 
hood, and  one  that  can  be  justified  at  a  period  of  maturer 
thought.    The  dodtrine  that  animals  are  automata  does  not 
touch  this  question,  for  none  of  the  arguments  on  which 
that  view  is  based  deal  at  all  with  the  question  of  conscious- 
ness.    If  they  be  automata,  there  is  nothing  to  show  that 
they  are  not  conscious  automata.     From  the  nature  of  their 
adtions  we  are  impelled  to  believe  that,  automata  or  non- 
automata,  they  are  conscious.    And  the  dodlrine  of  -Evolu- 
tion has  furnished  a  firm  basis  for  that  belief.     Rejedt  that 
dodtrine,  and  this  firm  basis  is  destroyed.     You  are  ready, 
with  Prof.  Max  Mtiller,  "  to  say  again  and  again  that,  ac- 
cording to  the  stridl  rules  of  positive  Philosophy,  we  have 
no  right  to  assert  or  deny  anything  with  reference  to  the  so- 
called  Mind  of  animals."    There  are  many,  however,  who 
regard  this  belief  in  animal  consciousness  as  a  legitimate 
scientific  conclusion  based  on  the  dodtrine  of  Evolution.  As 
such  I  for  one  am  content  to  accept  it. 

Accepting,  however,  this  belief  in  animal  consciousness, 
we  must  still  remember  that  both  as  Siproduct  and  as  2i  process 
animal  thought  can  only  be  dimly  guessed  at.  As  a  produdt 
we  are  unable  to  form  any  adequate  conception  of  the  pidlure 
of  his  surroundings  that  exists  in  Carlo's  mind.  Nor  can 
we  by  observation  learn  anything  very  definite  of  Carlo's 
thought  as  a  process.  We  are  forced  to  judge  entirely  by 
inference  from  observed  adlions.  Even  with  human  beings 
this  is  not  always  by  any  means  a  safe  process.  Still  more 
unsafe  is  it  in  dealing  with  the  lower  animals. 

Are  we,  then,  to  leave  this  subjedt  of  Animal  Intelligence 
or  Canine  Intelligence^  to  put  it  in  a  concrete  form^  on  one 
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side  as  one  in  which  Science  cannot  help  us  ?  Surely  not. 
Surely  we  must  make  the  best  of  the  position  in  which  we 
are  inevitably  placed.  The  theory  of  Evolution  and  Modern 
Construftive  Psychology  have  lent  to  this  subjeft  an  interest 
which  it  hitherto  has  lacked.  They  have  shown  that  between 
Brute  Intelligence  and  Human  Intelligence  there  is  organic 
connedlion.  They  have  made  Comparative  Psychology,  like 
Comparative  Anatomy,  a  recognised  branch  of  Science. 
Our  interpretations  may  be — nay,  must  be — anthropomor- 
phic ;  but  to-day  we  are  more  than  ever  forced  to  attempt 
interpretations  of  some  sort. 

Let  us  now,  by  way  of  preface,  ascend  as  rapidly  as  pos- 
sible from  the  very  lowest  psychological  strata. 

All  those  simpler  reflex  processes  which  are  connedled 
with  the  continuance  of  life  go  on  in  the  dog  in  much  the 
same  way  as  in  man,  and  are  probably  as  little  conscious  in 
the  one  case  as  in  the  other.    These  are,  in  fadl,  in  ordinary 
language,  rather  vital  processes  than  mental    processes. 
They  are,   however,   undoubtedly  neural  processes.     And 
there  are,  I  think,  good  grounds  for  regarding  as  mental  all 
those  processes  which  are  effedled  by  the  nervous  arc  (afferent 
nerve,  ganglion,  efferent  nerve).   Indeed  we  mws^  either  do  so 
or  regard  Mind  as  a  shifting  and  disconne<5led  phantasma- 
goriaJ    A  great  number  of  reflexes,  then,  which  are  effedled 
by  the  spinal  cord,  and  the  nerves  connedled  with  this  chain 
of  centres,  go  on  in  very  much  the  same  way  in  dog  and 
man.    So,  too,  do  the  still  more  important  reflexes  effedled 
by  the  medulla  oblongata.    Throughout  human  and  canine 
life  alike  this  restless  little  knot  of  nerve  centres  is  in  cease- 
less adlivity.   The  heart-pulses  and  the  complex  mechanism 
for  effedling  a  variable  supply  of  blood  to  the  bodily  organs, 
the  regular  sequence  of  breathing,  the  insensible  perspiration 
of  the  skin,  the  play  of  the  facial  muscles,  the  co-ordinated 
movements  of  lips,  tongue,  palate,  and  throat  which  consti- 
tute the  aft  of  swallowing, — all  these  in  dog  and  man  are 
under  the  guidance  of  the  medulfa  oblongata. 

From  these  we  may  pass  almost  insensibly  to  those  more 
complex  reflex  adtions  which  are  called  instincts.  It  is,  in 
fa<5t,  impossible  to  draw  any  hard  and  fast  line  between 
instindls  and  reflexes.  The  only  assignable  difference  is  in 
the  complexity  of  the  a<5lion.  Hence  Herbert  Spencer's 
definition  of  instindl  as  compound  reflex  aftion.  Take  for 
example  the  so-called  instindl  of  taking  the  breast.  Both 
babe  and  pup,  in  common  with  all  the  higher  Mammalia, 
come  into  the  world  with  the  suckling  instinft  in  a  condition 
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ready  for  immediate  a<5tion.  There  is  no  learning  to  suck. 
And  here  we  come  upon  a  second  definition  of  instin(5tive 
adlion  as  that  which  need  not  be  learnt,  which  comes  natural 
as  we  say.  But  to  be  a  true  instindl  it  must  come  natural 
not  to  the  individual  only,  but  to  the  species.  The  word 
instinct,  however,  is,  like  a  good  many  others, — reason, 
sensation,  perception,  and  the  like, — extremely  indefinite. 
In  such  cases  the  only  thing  to  do  is  to  note  the  want  of 
definition,  and  to  be  on  our  guard  against  such  confusion  as 
is  likely  to  arise  therefrom.  Instinctive  adtion,  then,  in  its 
broader  sense  is  automatic  aAion,  adtion  performed  without 
any  consciousness  of  choice.  Instindt  in  the  narrower  sense  is 
habit  which  through  inheritance  comes  natural  to  a  species. 

The  babe  and  the  pup  come  into  the  world  in  such  a  help- 
less condition  that  this  suckling  instindt  is  perhaps  the  only 
one  ready  for  immediate  use,  the  only  one  possible  to  their 
connate  mechanism.  Some  other  creatures,  however,  make 
their  first  appearance  with  a  far  more  developed  connate 
mechanism.  Everyone  who  has  seen  a  litter  of  newly  born 
piglings  must  have  been  struck  by  the  lively  and  cheerful 
activity  they  at  once  display.  When  two  or  three  minutes 
old  they  will  find  their  way  from  one  side  of  the  sty  to  the 
other,  making  diredtly  for  their  mother,  guided  by  her  help- 
ful grunts.  Mr.  D.  A.  Spalding,  by  way  of  experiment,  put 
a  little  pig  in  a  bag  the  moment  it  was  born,  and  kept  it 
there  in  the  dark  until  it  was  seven  hours  old.  '*  I  then 
placed  it,"  he  writes,  ^*  outside  the  sty,  at  a  distance  of  ten 
feet  from  where  the  sow  lay  concealed  inside  the  house. 
The  pig  soon  recognised  the  low  grunting  of  its  mother,,  and 
went  along  outside  the  sty,  struggling  to  get  under  or  over 
the  lower  bar.  At  the  end  of  five  minutes  it  succeeded  in 
forcing  itself  through,  under  the  bar,  at  one  of  the  few 
places  where  that  was  possible.  No  sooner  in  than  it  went 
without  a  pause  into  the  pig-house  to  its  mother,  and  was 
at  once  like  the  rest  in  its  behaviour." 

The  hippopotamus  seems  to  be  quite  as  well  off,  on  making 
his  debut  in  the  world,  as  his  cousin.  Thunberg,  the  South 
African  traveller,  relates,  on  the  testimony  of  an  experienced 
hunter,  the  case  of  a  female  hippopotamus  who  was  shot 
the  moment  she  had  given  birth  to  a  son  and  heir.  *'  The 
Hottentots,"  he  says,  "  who  imagined  that  after  this  they 
could  catch  the  calf  alive,  immediately  rushed  out  of  their 
hiding-place  to  lay  hold  of  it,  but,  though  there  were  several, 
of  them,  the  new-born  calf  got  away  from  them,  and  at  once 
made  the  best  of  its  way  to  the  river." 

To  the  question  whether  the  performance  of  these  in- 
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8tin£tive  actions  is  accompanied  by  consciousness  or  not, 
no  answer  can  be  given,  except  the  answer  that  we  do  not 
know.  They  may  be  conscious,  they  may  not.  They  may, 
perhaps,  be  performed  somewhat  in  the  same  manner  as 
a(5ts  done  under  mesmeric  influence.  Merely  to  hazard  a 
guess — though  I  think  it  is  a  guess  that  has  foundations — I 
am  disposed  to  think  that  automatic  adlions  performed  im- 
mediately after  birth,  at  least  in  such  imperfectly  developed 
creatures  as  babies  and  puppies,  are  unconscious. 

Besides  those  instinctive  actions  which  can  be  performed 
at  once  and  without  practice  immediately  after  birth,  there 
are  other  instindtive  adtions  which  cannot  be  performed 
until  the  nervous  and  muscular  mechanism  is  further  deve- 
loped, but  which  are  then  performed  at  once  and  without 
practice.  Throw  a  new-born  puppy  into  the  river,  and  after 
some  helpless  floundering  it  will  be  drowned.  Throw  its 
brother,  when  fully  grown,  into  the  river,  and,  though  he 
may  never  before  have  been  in  water,  he  will  swim  to  shore. 
He  has  not  to  learn  to  swim.  Swimming  is  with  him  an 
instinctive  aClion.  We  cannot  suppose  that  this  instinctive 
action  is  also  unconscious.  At  the  same  time  it  is  probable 
that  consciousness  is  occupied  with  a  determination  to 
get  to  shore,  not  with  a  determination  to  use  these  or 
those  muscles  in  a  particular  way.  The  dog  simply 
inherits  the  power  which  the  boy  must  with  some  little  diffi- 
culty acquire.  When  the  boy  is  swimming  leisurely  across 
a  river  he  is  scarcely,  if  at  all,  conscious  of  the  aCt  of  swim- 
ming (no  more  so  than  he  would  be  under  ordinary  circum- 
stances of  the  aCt  of  walking) ;  he  is  only  conscious  of  his 
wish  to  pick  the  water  lilies  near  the  further  bank. 

Instincts  are  well  termed  by  Herbert  Spencer  inherited 
habits ;  and  viewed  in  this  way  there  is  nothing  particularly 
mysterious  about  most  of  them.  Around  some,  however, 
our  ignorance,  or  the  limitation  of  our  own  powers,  throws 
a  halo  of  wonder.  '*  A  hound,"  for  example,  "  was  sent 
from  Newbridge,  county  Dublin,  to  Moynalty,  county  Meath, 
and  thence,  long  afterwards,  conveyed  to  Dublin.  The 
hound  broke  loose  in  Dublin,  and  the  same  morning  made 
his  way  back  to  his  old  kennel  at  Newbridge,  thus  com- 
pleting the  third  side  of  a  triangle  by  a  road  he  had  never 
travelled  in  his  life."  This  is  but  one  instance  out  of  many 
which  might  be  quoted  of  an  animal  being  guided  by  a  sense 
of  direction.  But  this  sense  is  so  undeveloped,  or  so  very 
little  developed  in  most  of  us,  though  it  is  possessed  to  some 
extent  by  North  American  Indians,  and,  as  I  am  informed 
on  good  authority,  by  Kaffirs,  that  we  are  apt  to  regard  it  as 
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inexplicable  on  natural  grounds.  It  may  be»  however, 
that  M.  Cyon's  researches  on  the  **  semicircular  canals/' 
which  he  regards  as  the  organs  of  this  ''  sense  of  space/' 
as  he  terms  it,  will  throw  more  light  on  this  subje(5t. 

But  though  instincts  may  be  regarded  as  inherited  habits, 
we  must  not  suppose  that  they  are  in  all  cases  habits 
intelligently  acquired.  On  the  other  hand,  I  presume  that 
in  every  case  of  instinA  Natural  Seledlion  has  been  a 
more  or  less  important  factor.  Or  perhaps  we  may  rather 
say  that,  with  the  aid  of  intelligence  or  without  that  aid, 
all  instindls  have  been  formed  under  the  guidance  of 
Natural  Sele<5lion,  such  habits  as  were  for  the  good  of  the 
species  crystallising,  or  rather  organising,  into  instincts ; 
such  as  were  detrimental  quietly  dying  out.  Or,  again,  we 
may  say  that  these  insedts  have  been  formed  under  the 
more  general  influence  of  the  uniformity  of  Nature.  Let 
me  not  be  misunderstood  here.  The  conception  of  the 
uniformity  of  Nature  is  one  of  late  development,  and  is 
obviously  impossible  to  the  animal  under  any  circum- 
stances ;  but  the  influence  of  the  uniformity  of  Nature  is 
dominant  in  every  mental,  as  it  is  in  every  physical, 
process, — mind  being  throughout  its  development  moulded 
in  conformity  with  an  orderly  external  sequence  of  events. 

In  an  animal  which  has  been  so  long  under  domestica- 
tion as  the  dog,  instindts  originally  acquired  under  the 
guidance  of  Natural  SeIe(5tion  may  be  more  or  less  com- 
pletely replaced  by  instincts  formed  under  the  guidance  of 
Artificial  Seledlion.  Pointing,  retrieving,  shepherding,  may 
be  said  to  be  instinctive  in  certain  breeds  of  dog.  These 
adtions  have  not  now  to  be  learnt.  They  come  natural 
to  the  dogs.  And  they  are  not  only  different  from,  but 
they  are  diametrically  opposed  to,  the  natural  instindts  of 
the  canine  race. 

This  modifiability  of  instindt  by  artificial  seledtion  is  a 
fadt  of  the  highest  importance.  It  means  nothing  less 
than  the  alteration  of  the  whole  charadler.  The  sheep- 
dog, whose  ancestral  instindts  would  prompt  him  to  single 
out  a  sheep  and  pull  it  down,  finds  his  pleasure  in  guarding 
the  flock  and  keeping  it  together.  What  was  before 
pleasurable  becomes  distasteful ;  pleasure  is  associated  with 
an  altogether  new  mode  of  adtion.  For  pleasure  and  pain 
are  the  normal  incentives  to  adtion ;  and  the  whole  com- 
plex process  of  Evolution  has  been  accompanied  by  the 
association  of  pleasure  with  such  adtions  as  tended  to  the 
preservation  of  the  individual  and  the  race,  and  the  associ- 
ation of  pain  with  such  adtions  as  were  harmful  to  the 
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individual  or  the  race.  It  is  only  in  this  way  that  Evolution 
could  be  furthered^  by  individual  a<5lion.  Without  this 
association  of  pleasure  with  right  adlion,  and  of  pain  with 
wrong  adlion,  the  Natural  Selection  of  conscious  creatures 
would  be  impossible.  There  is  a  natural  sele<5lion  of 
structures  and  a  natural  seledlion  of  actions.  The  two  must 
proceed  in  harmony;  and  they  must  be  studied  side  by 
side.  Every  structure  is  or  has  been  of  use.  It  has  been 
developed  for  the  furtherance  of  right  adtion.  But  right 
adtion,  if  it  is  to  be  persisted  in  by  a  conscious  creature, 
must  be  associated  diredtly  or  indirectly  with  pleasurable 
feelings.  Nay  more,  if  it  is  to  be  persistently  persevered  in, 
its  non-performance  must  be  associated  with  that  dull  form 
of  pain  which  we  call  dissatisfadlion.  Only  under  these 
conditions  can  that  form  of  condudl  which  leads  to  the 
survival  of  the  individual  and  the  race  be  evolved.  The 
principle  of  greatest  happiness  has  its  roots  firmly  imbedded 
in  the  evolution  of  condudl  throughout  the  whole  realm  of 
conscious  existence. 

We  may  say,  then,  with  regard  to  the  mental  processes 
of  the  dog,  so  far  as  we  have  at  present  considered  or 
glanced  at  them,  that,  first,  there  are  a  number  of  uncon- 
scious refiex  adtions  conne(5ted  with  the  maintenance  of 
bare  life  which  can  only  be  called  mental  in  the  most  ex- 
tended use  of  that  word ;  that,  secondly,  there  are  processes 
hardly,  if  at  all,  to  be  separated  from  reflex  adlion,  which 
are  performed,  perhaps  unconsciously,  immediately  after 
birth,  such  as  the  processes  connected  with  the  instinctive 
a<a  of  sucking,  &c. ;  that,  thirdly,  there  are  processes  which 
have  not  to  be  specially  learnt,  but  come  natural  at  a  cer- 
tain age,  such  as  the  adt  of  swimming  and  the  instindts 
connedted  with  the  maintenance  of  the  species,  these  being 
evolved  under  the  guidance  of  Natural  Seledtion ;  that, 
fourthly,  there  are  the  instindtive  habits  of  pointing,  re- 
trieving, and  so  forth,  which  also  come  natural  to  certain 
breeds,  and  which  have  been  evolved  under  the  guidance  of 
Human  Seledtion,  whereby  a  radical  change  of  dog-charadter 
has  been  produced. 

(To  be  continued.) 
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IX.   AN  AMERICAN  VIEW  OF  THE  VIVISECTION 

QUESTION. 

HE  book  we  take  as  the  basis  of  oar  remarks,  originally 
published  in  England,  is  one  of  several  recent  signs 
that  British  physiologists  are  at  last  coming  to  their 
senses,  and,  instead  of  attempting  to  conceal  the  fadt  that 
they  experiment  on  animals,  have  decided  to  explain  to  the 
general  public  what  a  vivise<5lion  is,  and  why  vivisections 
are  necessary.  Philanthropes,  who  is  evidently  well  in- 
formed, discusses  without  passion  or  prejudice  such  topics 
as  "What  is  pain?"  "What  is  cruelty?"  "Our  rights 
over  animals,"  "  What  is  viviseftion  ?  "  "  The  relation  of 
experiment  to  physiology,"  "  The  relation  of  medicine  to 
experiment,"  and  so  forth.  If  our  colleagues  across  the 
water  had,  some  seven  or  eight  years  ago,  shown  sufficient 
courage  to  trust  to  the  common  sense  of  the  majority  of 
their  countrymen,  and  had  endeavoured  to  inform  the  laity 
by  securing  the  publication  and  distribution  of  some  such 
book  as  this,  the  anti-vivisedtion  legislation  could  hardly 
.have  been  enacSted.  Its  passage,  and  the  still-continued 
agitation  for  an  A6t  of  Parliament  totally  forbidding  all  ex- 
periment on  living  animals,  prove  that  the  public  did  not 
and  does  not  know  enough  about  the  matter  to  save  itself 
from  being  misled  by  the  reckless  misstatements  of  irre- 
sponsible fanatics,  and  of  certain  seekers  after  notoriety  dt 
salary. 

People  in  general  do  not  read  official  blue-books ;  so,  in 
spite  of  the  fadt  that  the  Royal  Commisaion  appointed  to 
investigate  the  matter  reported  that,  after  prolonged  and 
careful  inquiry,  it  could  find  no  evidence  that  English  phy- 
siologists were  guilty  of  cruelty,  it  has  been  possible  for 
certain  anti-vivisedtors,  by  a  persistent  course  of  malignant 
vituperation  and  brazen  mendacity,  to  produce  a  wide-spread 
belief  that  vivisedtion  essentially  consists  in  torturing  an 
animal  for  the  objedt  of  seeing  how  much  it  can  suffer  with- 
out dying.  That  such  is  the  adtual  convidtion  of  many 
worthy  men  and  women  in  England  we  know  to  be  the  case. 
The  physiologists  kept  silent,  and  left  the  field  to  their  ene- 
mies, with  disastrous  result;  no  one,  not  a  brute,  who 
believed  half  the  stories  circulated,  could  fail  to  hate  physi- 
ology and  physiologists.    When  the  railroad  stations  of 
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England  were  placarded  with  large  figures  of  disseftions  of 
dead  animals,  accompanied  by  printed  words  designed  to 
entrap  the  general  public  into  the  belief  that  they  repre- 
sented viviseiSlions  of  living  creatures  ;  when  a  text-book  of 
practical  physiology,  designed  only  for  special  students  of 
physiology,  was  represented  far  and  wide  as  intended  for  use 
by  every  crude  medical  student ;  when  the  fa<5t  that  the 
words  **  first  gave  an  anaesthetic ''  were  omitted  (as  they  are 
in  text-books  of  surgery,  the  administration  of  an  anaesthetic 
being,  of  course,  assumed  in  cases  where>ery  special  reasons 
for  its  omission  do  not  exist)  in  the  dire<5lions  for  the  per- 
formance of  certain  operations,  was  used  as  proof  that 
physiologists  never  thought  of  employing  means  to  prevent 
or  minimise  pain  ;  when  a  law  was  passed  which  allows  any 
one  to  torture  a  frog  in  the  most  brutal  manner  if  he  says 
he  does  it  just  because  he  likes  it,  but  subjedls  a  university 
professor  to  fine  and  imprisonment  if  he  draws  a  drop  of 
blood  from  the  animal's  toe  for  a  scientific  purpose, — then  it 
had  certainly  become  time  for  the  physicians  and  physiolo- 
gists of  the  British  Isles  to  endeavour  to  inform  the  public 
on  the  vivisection  question. 

The  anti-vivise<5lion  craze  has  now  spread  to  Germany, 
and  there  are  premonitory  symptoms  in  the  United  States. 
Our  people  in  general  are  too  well  informed,  and  have  too 
great  confidence  in  scientific  men,  to  be  so  easily  led  astray 
as  the  English  have  been.  We  shall,  moreover,  be  free 
from  the  pressure  of  a  royal  court  which  dislikes  biological 
science,  and  from  the  influence  of  the  personal  prejudices  of 
the  sovereign,  still  powerful  enough  in  England  to  have 
much  weight  in  legislation  on  questions  outside  of  Whig 
and  Tory  politics.  Still,  American  physiology  is  by  no 
means  secure,  unless  its  leaders  take  warning  by  the  English 
disaster.  They  have,  in  consequence  of  British  legislation, 
an  opportunity  to  make  the  United  States  the  chief  seat  of 
physiological  research  among  the  English-speaking  peoples ; 
and  it  will  be  a  lasting  disgrace  to  them  if  they  let  it  slip. 
If,  while  freely  admitting  that  they  believe  it  their  duty  to 
experiment  on  living  animals,  they  will  be  on  the  alert  to 
corredl  at  once  the  falsehoods  and  exaggerations  of  the 
fanatics ;  to  take  pains  to  teach  the  public  how  much  the 
scientific  treatment  of  disease  depends  on  physiological, 
therapeutical,  and  pathological  research ;  and  to  make  it 
widely  known  how  very  small  a  percentage  of  vivise(5tions 
involve  more  pain  than  that  felt  by  a  man  on  receiving  a 
hypodermic  of  morphia, — then  there  is  little  doubt  they  will 
be  allowed  to  carry  on  without  hindrance  their  beneficent 
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work.  The  only  danger  lies  in  the  ignorance  of  the  great 
majority  of  ordinarily  well-informed  people  regarding  such 
subjects.  Secrecy,  not  publicity,  is  what  American  physi- 
ology has  to  fear. 

[We  have  great  pleasure  in  placing  before  our  readers  the 
above  remarks  on  the  Bestiarian  movement,  made  by  our 
distinguished  contemporary  "  Science,"  by  way  of  a  review 
of  the  work  of  "  Philanthropos."  See  pp.  350  and  411  of 
our  present  volume.] 
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Flowers  and  their  Pedigrees.     By  Grant  Allen.     London : 
Longmans  and  Co. 

We  have  here  a  reprodu(5lion  of  certain  botanical  essays — con- 
ceived under  Evolutionist  inspiration — which  have  appeared  in 
various  literary  journals,  and  which  have  done  no  little  to- 
wards popularising  what  may  emphatically  be  called  the  New 
Natural  History. 

That  the  work  before  us  is  interesting  and  suggestive  the 
author's  name  will  be  a  sufficient  guarantee.  Nevertheless  there 
are  points  brought  forward  upon  which  issue  may  not  unfairly 
he  joined. 

In  the  first  of  the  essays  before  us,  the  "  Daisy's  Pedigree," 
we  find  a  very  high  claim  put  in  for  the  great  natural  order  of 
Compositae.  Says  Mr.  Allen,  '<  It  may  perhaps  at  first  hearing 
sound  ahsurd  to  say  that  the  daisy  group,  including  these  other 
Composites  with  tinted  rays,  forms  the  very  head  and  crown  of 
the  vegetable  creation,  as  man  does  in  the  animal  creation,  and 
yet  it  is  none  the  less  true.  ...  If  we  take  complexity  and  per- 
fedlion  in  the  adaptation  of  the  organism  to  its  surroundings  as 
our  gauge  of  comparative  evolution,  then  the  daisies  must  rank 
in  the  very  first  line  of  plant  economy.  .  .  ,  Thus  from  the 
stri(5t  biological  point  of  view  it  becomes  quite  clear  that  the 
daisies,  asters,  chrysanthemums,  and  other  rayed  Composites 
with  coloured  outer  florets,  really  stand  to  other  plants  in  the 
same  relation  as  man  stands  to  other  animals." 

However,  the  author's  mind  is  fortunately  not  entirely  made 
up.  On  p.  150  he  writes : — "  Alike  by  their  inferior  ovary,  their 
bilateral  shape,  their  single  stamen,  their  remarkable  forms, 
their  brilliant  colours,  and  their  occasional  mimicry  of  insecSl 
life,  the  orchids  show  themselves  to  be  by  far  the  highest  of  the 
trinary  flowers, — if  not,  indeed,  oj  the  entire  vegetable  world. '^ 
This  is  a  diflerent,  and  we  must  beg  leave  to  add  a  much  more 
satisfadlory,  dodlrine.  We  are,  of  course,  aware  that  human 
views  of  beauty  or  ugliness  cannot  be  allowed  to  decide  phytolo- 
gical  rank.  Yet  when  all  due  allowance  has  been  made  for  the 
Dahlia,  the  Zinnia,  the  Cineraria,  the  Aster,  &c.,  the  Compositae 
include  so  many  uncomely  forms — not  forgetting  that  idol  of  our 
modem  pseudo-aesthetic  school,  the  sunflower — that  we  groan  in 
spirit  at  seeing  this  order  placed  at  the  head  of  the  vegetable 
world.     Hence  we  cannot  but  rejoice  to  find  the  author,  partially 
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at  least,  questioning  the  high  rank  which  he  has  elsewhere 
claimed  for  the  Compositse. 

In  the  essay  on  the  Arum,  or  Cuckoo-pint,  we  find  some  state- 
ments which  may  require  closer  examination.  We  read : — 
*'  The  Arum,  however,  has  a  still  more  cruel  and  insidious  mode 
of  procedure  [no  "  cruel  and  insidious  mode  **  having  been  pre- 
viously mentioned].  Its  berries  are  poisonous,  and  very  often,  I 
believe,  they  destroy  the  little  birds  that  they  have  enticed  by 
their  delusive  prettiness.  Then  the  body  of  the  murdered  robin 
decays  away,  and  forms  a  mouldering  manure-heap  from  which 
the  young  cuckoo-pint  derives  a  fresh  store  of  nutriment.  I  will 
not  positively  assert  that  it  is  for  this  reason  the  cuckoo-pint  has 
acquired  its  poisonous  juices ;  but  I  cannot  help  saying  that  if 
any  berry  happened  to  show  any  tendency  in  such  a  dire(5lion, 
and  so  occasionally  poisoned  the  creatures  which  eat  it,  it  would 
thereby  obtain  an  advantage  in  the  struggle  for  existence,  and 
would  tend  to  increase  the  poisonous  habit  so  far  as  it  continued 
to  obtain  any  further  advantage  by  so  doing.  ...  It  has  been 
asked  why  the  birds  have  not  on  their  side  learnt  that  the  Arum 
is  poisonous  ?  The  very  question  shows  at  once  an  ingrained 
inability  to  understand  the  working  of  natural  sele(5lion.  Every 
bird  that  eats  Arum-berries  gets  poisoned,  but  the  other  birds  do 
not  hold  a  coroner's  inquest  upon  its  body,  or  inquire  into  the 
cause  of  death.  Naturally  the  same  bird  never  eats  the  berries 
twice." 

Let  us,  however,  even  at  the  risk  of  being  pronounced  unable 
to  ''  understand  the  working  of  natural  seledlion,''  examine  the 
above  deliverances  a  little  more  closely.  Does  every  bird  that 
eats  Arum-berries  get  poisoned,  irrespe(5live  of  the  dose  taken, 
of  the  other  contents  of  its  stomach,  or  of  possible  constitutional 
differences  ?  In  default  of  dire(5l  proof  that  such  is  the  case,  we 
must  be  permitted  to  doubt.  We  find  that  certain  poisonous 
plants  and  certain  animal  matters  are  rejedled  as  food  by  animals 
bom  and  bred  in  the  same  distri(5l.  How  can  this  be  except  from 
a  tradition — we  can  use  no  better  term — that  such  substances  are 
unwholesome  ?  Nor  need  we  wonder  how  such  a  tradition  can 
arise.  A  bird  plucks  a  certain  berry ;  a  beast  browses  certain 
sprays  or  twigs  to  a  very  small  extent,  and  experiences  more  or 
less  inconvenience.  The  knowledge  of  this  fa(5l  is  transmitted 
through  the  species,  just  as  is  that  of  other  dangers,  and  the 
snare  is  in  course  of  time  avoided,  however  tempting  the  bait. 
It  may,  indeed,  be  asked  whether  **  natural  sele(5lion  *'  does  not 
at  times  furnish  too  easy  an  explanation  for  phenomena  observed. 
We  find  a  plant  elaborating  an  intense  poison.  We  are  told 
that  this  is  a  defensive  measure  :  the  plant  kills  or  makes  ill  such 
creatures  as  prey  upon  it,  and  their  kindred  gradually  learn 
caution.  Unless  this  were  the  case  the  prote(5lion  derived  from 
poisonous  properties  would  be  but  slight.  The  Arum-berry 
developes  a  poison  and  assumes  a  brilliant  colour  that  it  may  be 
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eaten,  and  with  fatal  effedl.  Certain  caterpillars,  reptiles,  &c., 
having  unwholesome  properties,  are  gaily  coloured  for  the  very 
opposite  purpose — ^that  they  may  not  be  eaten.  This  subjedl  is 
in  need  of  a  closer  examination.  Do  any  of  our  native  birds 
ever  eat  the  berries  of  the  deadly  nightshade,  of  the  bryony,  or 
of  the  bitter-sweet,  and  if  bo  with  what  result  ?  Are  birds  often 
found  poisoned,  save  owing  to  human  interference  ?  There  is 
here,  we  repeat,  much  room  for  study  and  some  for  experiment, 
though  the  latter  must  be  performed  in  countries  where  the  law 
has  not  been  moulded  to  suit  the  whims  of  maenad  novelists  and 
honorary  secretaries. 

In  two  passages  Mr.  Allen  puts  on  record  his  aversion  to  cul- 
tivated flowers.  Thus  he  says,  ''To  a  botanical  eye  double 
flowers,  however  large  and  fine,  are  never  really  beautiful,  be- 
cause they  lack  the  order  and  symmetry  which  appear  so  conspi- 
cuously in  the  five  petals,  the  clustered  stamens,  and  the  regular 
stigmas  of  the  natural  form." 

If  this  is  a  good  and  sufficient  reason  we  can  only  express 
ourselves  devoutly  thankful  that  we  have  not  a  "  botanical  eye." 
We  have  seen  it  elsewhere  "  ruled  " — we  think  by  Mr.  Allen — 
that  double  flowers  cannot  be  beautiful  because  they  are  purpose- 
less. If  this  canon  is  to  be  adopted  mankind  are  greatly  to 
blame  for  admiring  a  sunset  sky.  To  what  end  is  all  its 
splendour  ?  As  far  as  we  can  perceive,  a  canopy  of  hodden-grey 
— such  as  we  too  often  see — ^would  have  answered  the  very  same 
purposes  which  follow  from  a  western  heaven  where  day  "  dies 
like  the  dolphin.*' 

One  very  valuable  lesson  may  be  learnt  from  the  book  before 
us, — the  low  character  and  standing  of  yellow  flowers.  We  hope 
that  the  neo-sesthetics  may  be  induced  to  reconsider  their  love 
for  the  sunflower,  the  daffodil,  and  the  buttercup. 


The  Standard  of  Value.    By  W.  L.  Jordan,  F.R.G.S.    Third 
Edition.     London  :  David  Bogue. 

The  author  of  this  treatise  contends  that  **  the  double  standard 
of  gold  and  silver  was  pradlically  the  standard  of  value  through- 
out the  civilised  world  from  time  immemorial  to  the  year  1873." 
He  asserts  that  the  enormous  national  debts  now  existing  have 
been  borrowed  under  that  double  standard ;  and  for  the  Govern- 
ments of  the  world  to  legislate  in  such  a  manner  as  to  establish 
a  gold  standard  instead  of  that  double  standard  constitutes  the 
most  gigantic  injustice  towards  the  labouring  classes  who  are 
burdened  with  those  debts  that  has  ever  been  recorded.  If  Par- 
liament in  1816  bad  the  right  to  decree  the  legal  establishment 
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of  the  gold  standard,  just  after  our  immense  debt  of  £850,000,000 
had  been  borrowed  under  the  legal  existence  of  the  double 
standard,  then  a  future  Parliament,  returned  by  the  debtors,  who 
number  10  or  20  to  i  as  compared  with  the  creditors,  will  have 
an  equal  right  to  decree  the  legal  establishment  of  a  silver,  a 
copper,  or  a  paper  standard,  and  thus  to  make  our  debt  of  little 
value  to  the  holders.  For  if  Parliament  has  a  right  to  change 
the  standard  in  such  a  manner  as  to  increase  the  value  of  the 
debt  20  per  cent,  then  it  has  also  a  right  to  change  the  standard 
in  such  a  manner  as  to  decrease  the  value  20  per  cent. 

Having  thus  briefly  stated  the  author's  views  we  mu^t  decline 
their  discussion  as  scarcely  possible  without  straying  into  ques- 
tions which  lie  outside  our  cognizance. 


Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution.  Showing  the  Operations,  Expenditures,  and 
Condition  of  the  Institution  for  the  year  1881.  Washing- 
ton :  Government  Printing-Office.     1883. 

This  volume  comprises,  in  addition  to  the  routine  proceedings 
of  the  Smithsonian  Institution,  which  is  in  a  flourishing  condi- 
tion, a  summary  of  scientific  progress  for  the  year  1881. 

This  survey,  appearing  so  long  after  its  date,  will  of  course 
have  lost  some  part  of  its  interest,  as  most  of  the  fadls  herein 
recorded  have  become  known  to  the  public  through  other 
channels. 

The  relative  amounts  of  space  given  to  the  difierent  sciences 
is  worth  notice.  To  Physics  are  allotted  46  pages;  to  Che- 
mistry, 9  ;  whilst  Meteorology  receives  100  pages,  and  Anthrop- 
ology 197. 

The  predominant  space  thus  allotted  to  a  subje(5l  incapable — 
in  the  ordinary  sense  of  the  term — of  "  pradlical  application," 
shows  that  there  must  exist  in  the  United  States  an  increasing 
appreciation  for  scientific  truth,  as  siich,  and  independent  of  its 
possible  market  value. 

Zoology  receives  91  pages,  and  of  the  17  pages  devoted  to 
Botany  a  portion  treats  of  the  researches  of  Pasteur  and  others 
on  diseases  due  to  badleria. 

The  new  National  Museum  approaches  completion,  and  before 
this  time  must  have  received  the  collections  to  be  lodged  in  it, 
and  have  undergone  the  test  of  adlual  experience  as  to  the  suit- 
ability for  the  purpose  intended.  The  great  pradlical  point — at 
least  as  far  as  zoological  and  botanical  colledlions,  and  many 
geological  specimens,  are  concerned— is  freedom  from  damp. 
We  are  therefore  somewhat  startled  at  reading,  in  the  Report  of 
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the  Building  Commission,  that  <<  the  patentee  of  an  apparatus 
for  moistening  air  by  means  of  a  system  of  aspirators,  whereby 
it  is  claimed  that  in  hot  weather  a  redu(5lion  of  temperature  of 
eight  or  ten  degrees  can  be  accomplished,  has  offered  to  apply 
his  invention  to  the  new  building,"  We  should  think  that  in  a 
museum  a  redu(5lion  of  summer  temperature  would  be  dearly 
purchased  if  attended  with  an  increase  of  moisture.  We  can 
only  hope  that  the  great  Washington  Museum  may  not  experience 
any  mishap  like  that  which  has  occurred  at  Geneva. 


The  Artists*  Table  of  Pigments,  Showing  their  Composition, 
Conditions  of  Permanency,  Non-permanency,  and  Adultera- 
tions, Effedls  in  Combination  with  other  Pigments  and 
Vehicles,  and  giving  the  most  reliable  Tests  for  Purity,  By 
H.  C.  Standag£.   London  :  Wells,  Gardner,  Darton,  and  Co. 

We  have  here  a  set  of  tables  which  will  be  exceedingly  useful  to 
artists,  decorators,  and  to  the  manufadlurers  of  paper-hangings. 
The  common  names,  chemical  names  and  composition,  condi- 
tions of  permanency  and  non-permanency,  possible  adulterations, 
nature  of  impurities  and  tests  for  .their  detection,  are  given  in 
parallel  columns,  with  the  addition  of  useful  remarks  not  coming 
under  any  of  the  above-mentioned  heads.  We  regret  to  find 
that  the  chrome-greens  are  counterfeited  by  or  adulterated  with 
a  mixture  of  chrome-yellow  and  Prussian  blue.  Such  sophisti- 
cated or  spurious  chrome-greens  are  not  only  liable  to  be  attacked 
and  blackened  by  sulphuretted  hydrogen,  but  are  from  a  sanitary 
point  of  view  less  trustworthy  than  the  genuine  greens. 

Extradl  of  coffee-berries— ^'.^.,  caffeo-viridic  acid — is  mentioned 
as  an  adulterant  for  sap-green.  For  ordinary  artistic  or  decora- 
tive purposes  this  addition  is  to  be  condemned  ;  but  as  a  colour 
for  the  use  of  confedlioners,  for  staining  toys  for  young  children, 
&c.,  the  coffee-green,  being  perfedlly  harmless,  is  preferable  to 
the  buckthorn  extradl,  which  is  a  dangerous  irritant. 

The  synonymy  of  the  green  pigments  would  admit  of  amend- 
ment. Thus  there  is  no  mention  of  Paris  green,  one  of  the 
arsenical  copper  colours.  The  looseness  of  the  nomenclature  of 
pigments  employed  by  dealers  is  even  worse  than  we  supposed. 
Thus  we  learn  from  the  tables  before  us  that  ordinary  Brunswick 
green  is  made  of  a  mixture  of  chrome-yellow  (chromate  of  lead) 
and  Prussian  blue. 

Under  "  Cceruleum,  Cerulian,  or  Egyptian  Blue  "  we  notice 
an  oversight.  It  is  said  that  this  pigment  is  a  **  silicate  of 
cobaltf^'  and  then  that  it  is  «  artificially  made  of  carbonate  of 
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soda,  powdered  flints,  and  copper/' — ^which  mixture  would,  of 
course,  yield  a  silicate  of  copper. 

Among  the  adulterations  of  ultramarine,  sugar  might  have 
been  mentioned  as  added  by  some  Austrian  manufadturers. 

Concerning  Persian  red  we  are  unable  to  agree  with  the  author. 
He  describes  it  as  a  chromate  of  lead,  or  in  other  case  a  red  ob- 
tained from  ochres.  We  have  always  heard  the  names  Persian 
red,  mineral  lake,  pink  colour,  and  lacque  min6rale  applied  to 
stannates  of  chrome,  the  preparation  of  which  may  be  found  in 
Gentele,  and  which  are  much  more  permanent  than  the  chromates 
of  lead. 

<<  Crimson  lake,"  we  read,  **  is  an  extra(5t  from  the  Coccus  cacti 
inse(5l  fixed  to  oxide  of  iron  or  alumina."  An  almost  infinitesi- 
mal quantity  of  oxide  of  iron  is  enough  to  destroy  the  beauty 
either  of  the  cochineal  or  the  madder-lakes. 

A  few  typographical  errors  may  be  pointed  out  for  redlification 
in  a  future  edition.  Thus  in  one  passage  we  find  "  cromate  "  of 
potash  for  chromate  ;  elsewhere  ^^patassic  "  nitrate  for  potassic ; 
**  Jeune  "  min6rale  for  Jaune,  &c. 

In  some  cases  also  the  author  makes  use  of  expressions  liable 
to  occasion  misunderstanding.  Thus  he  states  that  <*  Iodine 
Scarlet "  is  composed  of  200  equivalents  of  mercury  and  254 
equivalents  of  iodine."  <<  Parts  "  would  be  the  corredt  expression, 
the  word  used  giving  a  quite  erroneous  notion  of  the  composition 
of  the  pigment. 

As  a  whole,  however,  we  consider  that  these  tables  will  prove 
of  great  value.  The  price  at  which  they  are  ofiered  is  remark- 
ably low,  so  as  to  bring  them  within  the  reach  of  all  persons 
interested  in  the  pradliced  application  of  pigments. 


The  Mason  College  Magazine.  Vol.  I.,  No.  8.    November,  1883. 
Birmingham :  Cornish  Bros. 

This  little  monthly  goes  on  presenting  its  readers  with  not  a 
little  matter  suggestive  of  wholesome  thought. 

We  first  notice  an  able  paper  on  the  ''  Study  of  Modem 
Languages."  The  author  remarks  that ''  we  may  claim  for  lin- 
guistic studies  that  they  teach  us  to  know  ourselves  nationally ; 
to  distinguish  between  the  nation  of  philosophers,  the  nation  of 
*  bels  esprits,'  and  the  nation  whose  devotion  to  the  industrial 
arts  has  won  for  it  the  name  of  a  *  nation  of  shopkeepers.'  "  It 
might  be  added  that  this  sneer  comes  with  scant  grace  either 
from  the  philosophers  or  the  bels  esprits,  since  they  have  deve- 
loped such  a  vehement  desire  to  insinuate  themselves  behind 
our  counter. 

3C2 


74^  A  tuUyses  of  Boohs.  [December, 

Among  the  proceedings  at  the  Mason  College  Union  a  memoir 
on  the  Phrenology  of  Gall  must  not  be  overlooked.  The  essayist, 
Mr.  Baiwise,  brought  forward  some  very  strong  points  against 
that  localisation  of  the  mental  faculties  which  some  forty  years 
ago  had  so  many  adherents.  He  remarked  that  little  men  with 
big  heads  are  generally  the  most  intelle<5tual.  This  reminds  us 
of  the  Byronian  couplet : — 


"  Tall  men  are  oft  like  houses  that  are  tall. 
The  upper  rooms  wont  furnished  are  of  all. 


»» 


We  doubt,  however,  whether  the  intelle<!%ual  superiority  of  little 
men  could  be  demonstrated  statistically. 

On  another  occasion  Mr.  Greatheed  mqved  the  resolution, 
ultra-heretical  in  the  latitude  of  Birmingham,  that  <<  compulsoiy 
education  is  an  obstacle  to  ind*vidual  development."  As  a  matter 
of  course  he  was  defeated  by  a  large  majority.  It  may,  indeed, 
be  asked  whether  the  suppression  of  individuality  towards  which 
we  are  hastening,  in  imitation  of  the  Chinese,  is  due  to  the  mere 
fadl  that  education  is  compulsory,  or  to  other  of  its  features, — 
to  wit,  its  examinationism  and  its  '<  standardism."  We  utterly 
protest  against  the  assertion  of  Mr.  Ledsam,  that ''  as  to  the 
upper  classes  examinations  are  beneficial  unless  the  student 
crams."  Mr.  Greatheed's  views,  in  our  opinion,  deserve  to  be 
reproduced  before  a  wider  public  and  to  be  carefully  considered. 

'*  Vox  Clamantis  in  Deserto  "  writes  concerning  the  wild  spe- 
culations of  Mr.  George  and  his  followers.  <<  Vox  "  overlooks, 
however,  the  wildest : — *'  That  the  earth  could  maintain  a 
thousand  billions  of  people  as  easily  as  a  thousand  millions  is  a 
necessary  dedu(5lion  from  the  manifest  truth  that,  at  least  so  far 
as  our  agency  is  concerned,  matter  is  eternal,  and  force  must  for 
ever  continue  to  adl."  Matter  may  be  eternal,  but  it  is  not  infi- 
nite in  quantity.  We  venture  to  say  that  there  is  not  in  our 
globe  combined  nitrogen  enough  for  the  bodies  of  a  thousand 
billion  human  beings,  and  at  the  same  time  for  the  animals  and  ^ 

plants  upon  which  they  must  feed,  and  for  the  various  animal 
and  vegetable  parasites  which,  so  far,  we  have  not  been  able  to 
take  even  the  first  step  towards  extirpating.  Before  the  earth 
maintains  one  billion  of  people  in  any  other  state  than  chronic 
misery,  we  must  be  able  to  form  ammonia  on  remunerative  terms 
from  the  nitrogen  of  the  atmosphere,  to  control  the  weather,  and 
to  exterminate  rats,  mice,  locusts,  house-flies,  the  Phylloxera^ 
the  Pteronosporay  the  Hemileia^  and  a  host  of  our  animal  and 
vegetable  rivals  in  the  strife  for  food.  These  points,  if  ever 
efled^ed,  will  be  due  to  the  quiet  labours  of  the  physicist,  the 
chemist,  and  the  biologist,  and  not  to  the  political  agitator.  \ 
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The  Botanic  Standi  a  Means  of  Agreeable  Instruction  in  the 
Knowledge  of  the  Natural  Orders  of  Plants,  By  Thomas 
Twining.     London  :  David  Bogue. 

Among  all  bona  fide  teachers  of  Natural  Science — i.^.,  such  as 
aim  at  something  higher  than  '<  preparing  "  their  pupils  for  an 
examination — the  convidlion  is  fast  spreading  that  instrudlion 
should  begin  with  and  be  based  upon  things,  books  being  merely 
referred  to  secondarily  for  co-ordinating  the  knowledge  gained  in 
adlual  pra(5tice. 

As  far  as  Botany  is  concerned  this  method  of  study  is  made 
readily  pra(5ticable  by  the  suggestion  given  by  Mr.  Twining  in 
the  pamphlet  before  us.  <<  The  Botanic  Stand  "  is  simply  a 
miniature  botanic  garden.  Plants  typifying  the  natural  orders 
are  set  in  flower-pots,  and  placed  along  a  stand,  stage,  or  shelf, 
at  a  height  from  the  ground  most  convenient  for  inspe(5lion. 
The  last  words  explain  the  advantage  of  this  plan  as  compared 
with  series  of  plants  set  in  the  ground.  To  examine  the  latter 
and  watch  the  development  of  their  chara(5teristics  it  is  necessary 
either  to  break  off  portions  or  to  indulge  in  prostrations  which, 
especially  for  ladies,  are  often  neither  pleasant  nor  salutary.  By 
Mr.  Twining^s  scheme,  which  when  once  proposed  is  simple  as 
the  traditional  ^g%  of  Columbus,  the  student  may  gain  a  more 
intimate  acquaintance  with  plants  than  from  any  amount  of  book- 
study,  even  if  occasionally  aided  by  reference  to  dried  specimens. 
The  <'  Stand  "is  an  inexpensive  affair,  and  might,  we  think,  be 
adopted  with  much  advantage  in  all  schools  where  Botany  is 
taught.  For  the  details  of  constru(5lion  and  arrangement  we 
must  refer  to  the  pamphlet. 


Transactions  and  Proceedings  of  the  Royal  Society  of  Victoria. 
Vol.  XIX.  Issued  May  loth,  1883.  Melbourne :  Mason, 
Firth,  and  Co.     London :  Williams  and  Norgate. 

The  Anniversary  Address  of  the  President,  Mr.  R.  L.  J.  Ellery, 
F.R.S.,  the  Government  Astronomer,  contains  a  few  points 
worthy  of  notice.  Foremost  stands  the  recognition  of  the  priority 
of  Mr.  W.  Thomson,  of  South  Yarra,  as  the  discoverer  of  the 
microbic  character  of  pulmonary  consumption.  Mr.  Thomson's 
pamphlet  was  published  as  early  as  1876. 

The  evil  effe<5ts  produced  by  the  destru(5tion  of  the  forests  are 
recapitulated  in  the  plainest  matter.  On  this  point,  more  than 
01^  any  other,  the  future  of  Australia  must  hinge, 
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The  Museum  at  the  University  is  reported  as  being  in  an  ex« 
cellent  condition ;  specimens  mounted  more  than  twenty  years 
ago  still  appear  quite  fresh,  owing  to  the  purity  of  the  air. 

Among  the  memoirs  inserted  in  the  "  Tran8a<5tions  *'  we  notice 
one,  by  Mr.  James  Stirling,  on  the  *^  Phanerogamous  Plants  of 
the  Mitta  Mitta  Source  Basin,  and  their  Habitats."  The  author 
considers  meteorological  conditions  as  exercising  a  more  domi- 
nating influence  over  the  growth  of  plants  and  in  the  evolution 
of  varieties  than  has  hitherto  been  recognised.  Whether  the 
chemical  variation  of  soils  tends  to  evolve  species  is,  he  thinks, 
doubtful.  On  the  effedls  of  insedl  cross-fertilisation  he  cannot 
venture  an  opinion,  but  suggests  that  entomological  agencies 
must  be  subordinated  to  climatic  influences. 

Mr.  W.  Mitten  contributes  a  **  Catalogue  of  Australian  Mosses," 
very  valuable  for  reference. 

Dr.  Jameson  discusses  the  ''  Influence  of  Light  on  the  Deve- 
lopment  of  Ba(5leria,"  and  concludes  that  it  has  little  dire<5l 
influence  either  in  promoting  or  preventing  the  growth  and  mul- 
tiplication of  microbia. 

Mr.  P.  H.  MacGillivray  contributes  a  **  Description  of  New 
or  Little-known  Polyzoa,"  which  is  divided  into  three  portions. 

The  Rev.  J.  E.  Tenison-Woods,  F.L.S.,  gives  a  very  interesting 
physical  description  of  the  Island  of  Tasmania. 


The  Science  Monthly.    Vol.  L,  November,  1883.    London ;  D. 
Bogue  and  E.  W.  Allen. 

If  the  number  of  scientific  periodicals  may  be  taken  as  an  indi- 
cation the  public  interest  in  Science,  or  at  least  in  scientific 
reading,  must  be  on  the  increase.  Compared  with  existing 
journals  the  ''  Science  Monthly  "  makes  the  nearest  approach  to 
<<  Knowledge,"  both  in  the  subje(5ls  embraced  and  in  the  general 
style  of  treatment. 

The  principal  articles  in  the  present  issue  are — **  The  Novem- 
ber Star-Shower  " ;  a  notice  of  **  Historical  Floods,"  in  which  a 
paradoxical  attempt  is  made  to  show  that  our  climate  has  im- 
proved ;  "How  the  Teeth  are  set  on  Edge,"  a  study  of  a 
common  and  unpleasant  phenomenon  not  as  yet  thoroughly  un- 
derstood ;  "  Insedl  Depredators,"  a  resume  of  the  observations 
of  Miss  E.  A.  Ormerod  and  others.  "  Forestry  at  Home  and 
Abroad  '*  is  a  brief  exposition  of  the  mischief  resulting  from 
reckless  denudation  and  of  the  present  modes  of  forest  manage- 
ment. "  Weather  Lore  "  is  a  notice  of  modern  meteorologica  1 
forecasts,  in  which  some  degree  of  justice  is  done  to  those  popu- 
lar empirical  rules  which  we,  in  these  instrument-loving  days^ 
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are  apt  to  fling  aside  as  mere  superstitions.  Under  the  head 
''  Leaders  of  Science  "  appears  a  biographical  notice  of  Sir  G. 
Airy,  late  Astronomer  Royal. 

So  far  we  can  speak  of  the  contents  of  this  new  journal  with 
approval.  But  under  the  head  "  Table  Talk "  we  find,  with 
profound  regret,  an  expression  of  sympathy  with  the  Bestiarian 
—alias  "  Anti-Viviscdlion  ''—movement.  It  is  painful  to  see  a 
scientific  organ  thus  aiding  and  abetting  the  latest  phase  of  the 
persecution  of  Science,  and  allowing  itself  to  be  gulled  by  the 
misrepresentations  of  ignorant  and  interested  persons. 

In  the  '«  Contributors'  Column  "  is  an  article  on  the  '*  Natural 
Food  of  Man,"  which  we  notice  elsewhere,  and  a  letter  on  that 
ill-understood  pest  of  Lapland  the  Furia  infernalis  of  Linnaeus. 


Longman's  Magazine,    November,  1883.    London :  Longmans 
and  Co. 

This  issue  contains  a  paper  by  R.  S.  Ball,  Astronomer  Royal  for 
Ireland,  on  the  **  Relation  of  Darwinism  to  other  Branches  of 
Science."  We  doubt  if  it  has  ever  been  our  lot  to  meet  with  so 
clear  and  compadl  an  exposition  of  the  principles  and  foundations 
of  Evolutionism  as  is  given  in  this  essay.  The  author  shows 
how  far  the  question  of  the  origin  of  life  is  from  being  decided 
by  the  negative  results  of  Pasteur  and  TyndalL 


Dio  Lewis's  Monthly.    Vol.  L,  No.  3,.Odlober,  1883.    New 
York :  F.  Seaman. 

We  have  here  a  magazine  devoted,  it  would  seem,  to  philan- 
thropy, hygiene,  and  kindred  subjedts.  Hence  drainage,  diet, 
beer,  and  nursing  are  discussed,  but  the  main  cause  of  modern 
debility,  over-work,  escapes  notice. 

In  the  opening  article,  <<  Our  Rich  Men,"  we  find  what  to  us 
appears  a  singular  error.  To  prevent  the  dangers  to  the  com- 
munity (real  or  supposed)  arising  from  the  existence  of  the 
millionaire,  the  writer  says — "  It  would  be  wise  as  a  precaution- 
ary measure  to  keep  our  eye  on  the  youngsters,  and  when  we 
find  one  with  a  large  brain  and  keen  eye,  kill  him.  A  standing 
committee  to  watch  the  schools  for  such  boys  would  be  a  good 
pradlical  measure.  If  you  let  them  live  they  are  almost  sure  to 
achieve  some  provoking  success.    A  still  wiser  measure  would 
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be  a  monster  petition  to  the  Creator  praying  that  all  such  big- 
brained,  keen-eyed,  ingenious,  plucky  chaps  be  prevented  alto- 
gether. If  they  are  allowed  to  appear  among  us  they  are  almost 
sure  to  make  trouble.  Some  of  them  will  turn  out  Vanderbilts 
and  Goulds." 

Now  here,  surely,  we  have  the  vulgar  error  that  a  man's  intel- 
le<5t  may  be  measured  by  his  money,  and  that  he  who  does  not 
grow  rich  is  a  fool.  Surely  Dr.  Dio  Lewis  must  know  that  the 
big-brained,  keen-eyed  boy  will  crave  to  become  a  discoverer  in 
Science,  a  creator  in  Literature  or  Art,  and  unless  he  inherits  a 
competence  is  not  unlikely  to  die  poor,  as  many  men  of  genius 
have  done.  If  it  were  desirable  to  weed  out  from  our  schools 
the  future  plutocrats,  the  sele(5lors  would  have  to  look  out  for 
boys  of  keen  but  narrow  intelledl  and  strong  will,  adling  under 
the  constant  impulse  of  greed. 

In  an  article  on  the  "  Treatment  of  Prisoners  "  the  writer 
seems  to  leave  out  of  view  the  great  principle  of  heredity,  and 
the  impossibility  of  ascertaining  whether  a  criminal  is  really  re- 
claimed or  is  merely  <*  biding  his  time." 


Wil/ord's  Microcosm :  a  Religio-Scientific  Monthly,  devoted  to 
the  Discoveries,  Theories,  and  Investigations  of  Modem 
Science  in  their  bearing  upon  the  Religious  Thought  of  the 
Age,  with  other  Matters  of  General  Interest.  Vol.  III., 
No.  3.    New  York :  Hall  and  Co. 

This  journal  declares  itself  Anti-Evolutionist  and  Bestiarian, 
and  is  consequently,  pro  tantOy  outside  the  scope  of  our  sympa- 
thies. It  recognises  "  Realism  or  Substantialism,"  and  speaks 
of  the  nebulous  realms  of  Idealism."  Its  chief  energies  seem 
to  be  dire(5led  against  the  undulatory  theory  of  sound,  and  we 
should  infer  of  light  also.  The  list  of  contributors  includes  no 
writers  of  any  scientific  standing,  but  in  return  is  rich  in  "  Rev. 
Professors,"  "  Elders,"  &c. 

Not  being  specialists  in  Acoustics,  we  find  here  nothing  worthy 
of  notice. 
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CORRESPONDENCE. 


*«*  The  Editor  does  not  hold  hioiself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


THE    IMMUNITY    CONFERRED    BY    AN    ATTACK 
OF    CERTAIN    CONTAGIOUS    DISEASES. 


To  the  Editor  of  the  journal  of  Science. 

SiR» — Allow  me  to  call  your  attention  to  a  coincidence.  In  the 
<<  Mason  College  Magazine  "  for  0(5lober,  published  at  the  begin- 
ning of  that  month,  a  correspondent  who  signs  himself '^  X.  Y.  Z." 
writes  as  follows  : — '*  It  seems  to  be,  though  I  am  probably  ut- 
tering a  mere  truism,  long  recognised  by  all  acquainted  with  the 
subjedl,  that  the  germ  theory  gives  a  clue  to  the  puzzle.  The 
principle  seems  to  be  that  of  the  rotation  of  crops.  When  the 
smallpox  or  vaccine  germs  are  planted  in  the  human  body,  they, 
as  it  were,  exhaust  the  soil  by  withdrawing  from  it  the  special 
nutriment  which  they  and  their  kind  require.  Until  the  element 
withdrawn  is  renewed,  which  may  happen  sooner  in  some  con- 
stitutions than  in  others,  the  patient  is  not  liable  to  a  return  of 
the  disease." 

In  the  <'  Pall  Mall  Gazette  "  for  Odlober  30th  Professor  John 
Tyndall  says  : — "  He  (Sir  Thomas  Watson)  once  asked  me  how 
I  supposed  the  immunity  just  referred  to  was  to  be  accounted 
for  ?  I  acknowledged  the  difficulty,  but  stated  at  the  same  time 
that  the  germ  theory  came  nearest  to  a  satisfadlory  solution.  A 
certain  amount  of  mineral  matter  was  known  to  be  necessary  to 
the  constitution  of  a  tree.  Without  it  the  tree  could  not  grow, 
although  in  comparison  with  the  other  constituents  of  the  wood 
its  quantity  might  be  infinitesimal.  The  exhaustion  of  a  soil 
often  meant  the  removal  from  it  of  a  minute  but  necessary  con- 
stituent. Reasoning  from  analogy  I  ventured  to  express  the 
opinion  that  the  rarity  of  second  attacks  of  communicable  disease 
was  due  to  the  removal  from  the  system,  by  the  first  parasitic 
crop,  of  some  ingredient  necessary  to  the  growth  and  propagation 
of  the  parasite." 

Here,  surely,  is  a  most  curious  coincidence. — I  amy  ftc, 

O.P.Q, 
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WE   ARE. 


To  the  Editor  of  the  journal  of  Science. 

SiR» — It  18  interesting,  at  any  rate^  if  not  instruAive,  to  look 
back  in  history,  and  see  what  old  fellows  who  have  been  dust  for 
centuries  used  to  think  on  questions  that  occupy  us  to-day.  L« 
Boteroy  a  philosopher  who  flourished  as  a  Jesuit  in  Elizabeth's 
reign,  looked  on  the  increase  of  the  human  species  as  hindered 
by  the  indifference  of  the  State.  Now-a-day  the  question  seems 
more  to  be,  how  is  it  to  be  kept  down  on  a  level  with  the  national 
wealth  ?  Hallam  quotes  him  to  the  following  effe(5t : — **  No  en- 
couragement to  matrimonyi  he  observes,  will  increase  the 
numbers  of  the  people  without  providing  also  the  means  of  sub- 
sistence, and  without  due  care  for  breeding  children  up.  If  this 
be  wanting  they  either  die  prematurely  or  grow  up  of  little 
service  to  their  country.  Why  else  did  the  human  race  reach, 
three  thousand  years  ago,  as  great  a  population  as  there  exists  at 
present  ?  Cities  begin  with  a  few  inhabitants,  increase  to  a  cer- 
tain pointy  but  do  not  pass  it,  as  we  see  at  Rome,  at  Naples,  and 
in  other  places.  Even  if  all  the  monks  and  nuns  (!)  were  to 
marry  there  would  not,  he  thinks,  be  more  people  in  the  world 
than  there  are ;  two  things  being  requisite  for  their  increase, — 
generation  and  education  (or  what  we  should  perhaps  rather  call 
rearing) ;  and  if  the  multiplication  of  marriages  may  promote 
the  one,  it  certainly  hinders  the  other."  Meaning,  Hallam  con- 
eludes,  that  the  poverty  attending  improvident  marriages  is  the 
great  impediment  to  rearing  their  progeny. 

Though  we  are  apt  selfishly  to  consider  it  a  blessing  there  are 
not  more,  yet  we  cannot  fail  to  feel  a  force  in  the  simple  remark 
of  a  good  old  soul : — "  Never  fear  how  many  children  ye  bring ; 
the  Lord  11  find  means  for  'em  all."  Though  the  human  race 
may  outgrow  vegetation,  it  cannot  outgrow  its  own  wit. 

The  vices  of  humanity  have  adled  perhaps  more  beneficially 
to  us  than  we  are  apt  to  think.  How  long  is  it  since  the  first 
man  died  a  slave  ?  We  cannot  tell ;  nor  does  any  prettily  ar- 
ranged chronological  table  affedl  us.  Just  so  long,  then,  has  not 
the  humiliation  of  man's  mind  been  born,  bold  aspirations  checked, 
free  choice  turned  to  submissive  waiting,  equality  debased  to 
servile  worship,  sacred  feelings  outraged  and  crushed  for  centuries 
until  they  were  all  but  forgotten, — these,  and  a  thousand  more, 
have  they  not  had  their  effedl  ?  Who  is  to  say  that  much  of 
reverence — our  religion — is  not  the  outcome  of  Slavery  ?  Slaves 
are  not  separate  beings  :  it  is  needless  to  enumerate  how  they 
mix  their  blood  with  their  '<  superiors,"  and  idle  to  show  how 
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man  attributes  debasing  adlions  to  the  offspring  of  slaves  or 
inferiors.    There  is  an  old  pathetic  song  that  has  it : — 

"  They  say  I  cannot  love 
Because  I  am  a  slave  I " 

War  has  certainly  been  a  blessing  in  disguise  for  ages  back. 
Then,  again,  Vice  begets  Immorality,  and  she  is  the  mother  of 
fewer  children  than  her  purer  sister.  Vice  adlually  keeps  down 
the  populations  of  cities.  Why  does  the  political  economist 
omit  her  from  his  unprodudlive  persons  ?  Is  she  not  produdlive 
in  selfish  good  to  the  '<  greatest  number  "  ?  A  former  article  in 
your  Journal  has  shown  how  obligingly  useful  she  is  to  rid  us  of 
our  weak-brained  competitors  in  life's  struggle  :  the  pity  is  she 
is  allowed  to  permeate  her  rottenness,  through  Adt  of  Parliament, 
through  the  system  of  every  offenceless  babe.  It  is  a  false  sen- 
timent that  has  any  pity  for  the  morally  and  physically  debased. 
We  are  too  apt  to  creep  as  in  a  dark,  strange  road,  with  a  wretched 
lamp.  There  have  been  political  revolutions  and  religious  revo- 
lutions, but  no  moral  revolutions.  We  allow  our  laws  to  make  ille- 
gitimates and  harlots,  because  the  world  does  so ;  we  continue  to 
force  upon  our  unwilling  intelledl  (and  it  must  have  its  effe(5t) 
the  fossil  ideas  of  our  grandfathers.  Both  of  us  may  be  right ; 
it  is  a  stable  that  needs  a  Hercules,  only  the  dung  is  the  land- 
marks of  centuries  here.  The  useless  man  is  voted  in  the  way, 
and  yet  the  diseased  is  allowed  to  marry,  the  criminal  is  allowed 
to  breed  ;  and  these  sons  of  Cain  will  wed  with  the  daughters  of 
Seths,  and  leave  us  all  in  a  glorious  muddle  of  degeneracy  and 
decay. — I  am,  &c., 

D.  ¥•  Cliff. 


THE    BRITISH    ASSOCIATION    AND    THE 
ENDOWMENT    OF     RESEARCH. 


To  the  Editor  of  the  journal  of  Science, 

Sir, — In  the  Report  of  the  Committee  beginning  with  the 
**  Facial  Charadleristics  of  the  Races  and  Principal  Crosses  in 
the  British  Isles,"  it  would  seem  that  that  of  the  Gipsies  with 
native  blood  has  not  been  included.  As  regards  the  "  Pi(5ls, 
Angles,  and  Jutes,"  it  may  be  said  that  the  impression  made  by 
them  on  the  population  at  large  has  been  confined  to  the  appear- 
ance and  certain  peculiarities  of  such  as  possess  their  blood,  as 
would  be  shown  in  the  crossing  of  domestic  animals.    But  when 


75^  Camspondence.  [Decembefi 

these  would  become  scattered  through  the  population  eveiy  in- 
ternal trait  of  the  connexion  would  be  lost,  while  none  of  the 
peculiarities,  or  none  of  consequence,  would  consciously  survive, 
where  they  lived  in  a  body,  beyond  some  of  the  ways,  folk-lore, 
or  superstitions  of  the  humblest  classes  of  the  community.  With 
the  Gipsies  the  case  is  altogether  different,  for  the  reason  that 
they  entered  Great  Britain  not  later  than  1506,  and  were  legally 
and  socially  proscribed,  and  have  never  been  recognised  by 
society  in  any  way.  As  a  migratory,  tented,  oriental  tribe,  that 
exists  everywhere,  they  had,  and  have  yet,  a  language  and  signs, 
and  a  cast  of  mind  or  a  soul  of  nationality  peculiar  to  themselves, 
with  a  sympathy,  more  or  less  modified,  for  the  same  people  in 
every  part  of  the  world.  The  feelings  peculiar  to  the  primitive 
Gipsy  are  held  by  the  offshoots  from  the  tent,  however  much  the 
blood  is  mixed,  or  improved  by  the  circumstances  applying  to 
the  ordinary  population.  As  illustrative  of  this  ta6i  we  find 
that  Mrs.  Carlyle,  who  was  **  one  of  them,**  was  indifferent  to 
her  native  connexion,  as  fully  admitted  by  Carlyle.  The  subjetfl 
of  the  "  Pi(5l8,  Angles,  and  Jutes "  may  be  called  "  dead 
anthropology,"  while  that  of  the  Gipsies,  in  all  its  bearings,  is 
**  ethnology  on  its  legs,*'  embracing  a  large  body  of  people,  in 
many  positions  in  life,  existing  in  the  British  Islands  (as  well  as 
in  other  countries),  unacknowledged  by  the  rest  of  the  popula- 
tion.   These  the  British  Association  seems  to  have  ignored. 

With  reference  to  Prof.  Ray  Lankester's  proposal  for  the 
**  Endowment  of  Research  "  I  said,  in  my  **  Contributions  to 
Natural  History,  &c.,**  that  original  research  is  "  almost  invari- 
ably, for  a  time  at  least,  abased  or  refused  the  slightest  courtesy 
when  something  has  to  give  place  to  what  is  brought  forward  " 
(p.  199) ;  and  that  Prof.  Huxley,  when  at  Baltimore,  in  Septem- 
ber, 1876,  '*  while  discouraging  the  vulgar  expedient  of  offering 
money  for  it,  said  nothing  of  extending  to  it  the  courtesy  of  dis- 
cussion through  the  ordinary  channels,  doubtless  for  the  reason 
that  that  aspedl  of  the  question  was  not  specially  before  the 
meeting "  (p.  200).  There  are  many  difficulties  attending  the 
**  Endowment  of  Research,"  under  whatever  form  it  might  be 
done  ;  but  there  should  be  none  in  the  way  of  admitting  research 
that  has  been  made  by  the  labour  and  at  the  expense  of  people 
individually.  In  that  respedl  zoologists  i  hould  admit  the  exist- 
ence of  the  research  into  the  question  stated  by  White  of 
Selborne,  whether  the  viper  (in  common  with  some  other  snakes) 
<<  opens  her  mouth  and  admits  her  helpless  young  down  her 
throat  on  sudden  surprises." — I  am,  &c.. 

Jambs  Simson. 

New  York,  November  9,  2883. 
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NOTES. 


<*  Gabriel  Max's  latest  painting  is  at  present  on  view  at 
Munich,  where  «  The  Vivise(5lor  *  forms  one  of  the  chief  attrac- 
tions of  the  exhibition  at  the  Od6on.  The  pidlure  is  said  to  be 
a  marvel  of  technical  execution,  but  the  whole  scene  appears  to 
be  planned  in  order  to  startle  and  to  create  a  sensation,  which, 
like  the  artist's  former  works,  it  does  not  fail  to  do." 

(It  appears  that  every  man  in  Art,  as  well  as  in  Literature, 
who  takes  his  stand  upon  falsehood  must  now  lift  up  his  heels 
against  physiological  experimentation.) 

Dr.  B.  Grassi  has  at  last  furnished  a  complete  demonstration 
that  the  common  house-fly  is  a  great  agent  in  the  spread  of 
disease.  We  have  long  entertained  this  view,  and  have  proposed 
general  adlion  for  their  destrudlion. 

F.  W.  Parker,  Principal  of  the  Cook  County  Normal  School, 
Illinois,  believes  that  examinations  are  the  greatest  curse  that 
schools  have. 

According  to  M.  Deperet  ("  Comptes  Rendus  "),  in  the  Upper 
Miocene  of  Pikermi  antelopes  predominate  among  the  rumi- 
nants ;  the  Cervidae  are  rare,  and  the  Bovidas  have  not  yet  made 
their  appearance.  In  the  Pliocene  of  Perrier  the  antelopes  be- 
come rare,  the  Cervidae  are  richly  developed,  and  the  Bovidae 
make  their  first  appearance  in  Europe. 

M.  F.  van  Assche  ("  Comptes  Rendus ''),  by  passing  light 
through  a  thin  film  of  selenium,  succeeds  in  completely  isolating 
the  thermic  from  the  chemical  and  the  luminous  undulations. 

Science  sometimes  gets  an  undeserved  compliment.  We  met 
lately  with  this  didlum : — "  I  do  not  remember  ever  to  have 
heard  of  a  pradlical  chemist  who  grew  angry  if  rallied  about  his 
chemistry."  Yet  quite  lately  a  controversy  between  two  German 
professors  of  chemistry  has  ended  in  the  Law- Courts. 

It  seems  that  a  new  Bestiarian  organ  is  to  appear,  entitled 
the  ^'  Champion."     It  is  to  be  written  in  two  languages  I 

"  Science "  gives  a  very  hostile  notice  of  Prof.  Sylvanus 
Thompson's  work  on  the  telephone  of  Reis.  Mr.  Barney,  in  the 
**  Eledlrical  Review,"  points  out  that  **  Science  "  is  published  by 
a  company,  of  which  A.  Graham  Bell  is  Vice-chairman,  and  his 
father-in-law,  G.  G.  Hubbard,  one  of  the  Dire(5lors  I 

Dr.  T.  L.  Phipson,  writing  in  the  **  Chemical  News,"  main- 
tains that  plants  have  no  power  of  decomposing  carbonic  acid. 
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An  Anti- Vaccination  Congress  has  been  held  at  Berne,  under 
the  presidency  of  M.  H.  Bdens. 

<<  Light  *'  gives  instances  of  the  apparition  of  the  spirit  of  a 
dog  and  of  a  horse,  and  describes  a  case  where  a  cat  saw  and 
was  much  terrified  at  the  ghost  of  a  wicked  old  woman. 

A  member  of  the  Paris  Anthropological  Society  considered  it 
**  not  happy  "  that  an  autopsy  of  the  brain  of  the  late  L.  Asseline 
had  brought  to  light  a  simian  feature. 

According  to  the  *'  American  Naturalist "  the  Colorado  beetle 
is  decreasing  in  numbers  in  Pennsylvania. 

Mr.  J.  C.  Hughes  (*'  Forest  and  Stream  *'^  remarks  that  the 
American  wolf  {Canis  lupus  var.  occidentalis)  feeds,  to  a  large 
extent  during  summer,  upon  various  berries,  the  seeds  of  which 
map  be  abundantly  recognised  in  its  excrements. 

[This  fadl  is  one  of  many  proving  how  the  old  arbitrary  dis- 
tin<5^ion  between  carnivorous  and  herbivorous  or  frudlivorous 
animals  is  breaking  down.] 

The  **  American  Naturalist "  writes,  somewhat  strangely, 
''  There  is  a  duty  which  every  scientific  man  owes  to  the  com- 
munity which  supports  or  tolerates  [1]  him,  a  duty  which  becomes 
greater  as  his  authority  and  influence  are  increased  in  his  chosen 
field.  That  duty  is  to  present  in  the  vernacular  of  the  people 
the  leading  fadls  in  his  chosen  science."  From  this  view  we 
totally  dissent. 

The  question  of  the  permanence  of  existing  continents  and 
seas  is  still  under  discussion  in  the  **  Geological  Magazine," 
Prof.  Le  Conte  and  S.  B.  J.  Skertchley  taking  the  affirmative 
side. 

It  is  to  be  remarked  that  among  Coleopterous  insedls  longitu- 
dinal markings  occur  chiefly  in  the  less  highly  developed  groups, 
such  as  Curculionidse,  Longicornes,  Chiysomelidse,  &c. 

M.  Baubigny  (<'  Comptes  Rendus  ")  has  determined  the  atomic 
weight  of  nickel  as  29*372  (that  of  sulphur  being  taken  as  16*037). 

The  eledlion  of  a  Lord  Re(5tor  for  Edinburgh  University  has 
again  been  condu(5led  on  political  principles,  Sir  Stafford  North- 
cote  being  the  successful  candidate. 

We  are  somewhat  surprised  to  find  that  Mr.  A.  R.  Wallace 
has  given  in  his  adhesion  to  the  Anti-Vaccinationists. 

TarchanofF  (**  Pflflger's  Archiv.")  shows  that  the  egg-albumen 
of  those  birds  whose  young  are  featherless  when  hatched  differs 
from  normal  albumen  in  several  of  its  physical  and  chemical 
properties. 

An  esteemed  medical  contemporary  is  exceedingly  severe  upon 
the  Psychical  Research  Society. 
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We  copy  the  subjoined  paragraph  from  the  <<  Medical  Press 
and  Circular,"  as  showing  how  **  public  opinion  "  is  manufac- 
tured : — 

*<  Mr.  Jesse,  who  describes  himself  as  *  Honorary  Secretary, 
Society  Abolition  Vivisedtion/  has  been  fruitlessly  wasting  the 
proceeds  of  his  constant  appeal  for  funds  in  widespread  publica- 
tion of  one  of  our  recent  notes  from  abroad  in  which  the  details 
of  Biondi's  experiments  on  ablation  of  the  lungs  are  given.     By 
a  curious  oversight  which  would  scarcely  have  been  expedted  in 
an  official  so  ingenious  as  the  '  Hon.  Sec,  &c.,'  Mr.  Jesse  has 
let  us  into  the  secret  of  his  endeavours  to  obtain  weight.   Within 
a  few  days  no  less  than  four  separate  slips  of  Mr..  Jesse's  adver- 
tisements of  the  *  Medical  Press '  have  reached  the  office  of  that 
paper,  each  posted  from  a  different  town,  the  intention  doubtless 
being  to  delude  us  into  the  idea  that  they  were  forwarded  by 
indignant  readers.     But,  alas  !  for  the  success  of  the  plot,  in  all 
cases  the  extradt  has  been  forwarded  as  sent  out  by  the  printer 
in  proof  slips,  Mr.  Jesse  having,  in  his  hurry  to  overwhelm,  for- 
gotten to  cut  the  edges  round,  and  so  ensure  its  being  taken  for 
a  veritable  newspaper  cutting.    We  have  been  much  amused  by 
the  proceeding,  and  while  candidly  admitting  that  we  should 
equally  as  readily  have  penetrated  any  other  little  device  of  the 
kind,  we  yet  offer  the  *  Society  Abolition  Vivise<5lion  *  our  sym- 
pathy in  its  failure  to  arouse  more  than  good-humoured  contempt 
of  its  weakness.'' 

Judging  from  the  current  number  of  **  Light  *'  it  would  almost 
seem  as  if  Spiritualism  was  beginning  to  make  amicable  ap- 
proaches to  Astrology  and Mormonism  ! 

We  are  inexpressibly  disgusted  at  the  following  advertise- 
ment:— ''Wanted,  kingfishers,  clean  and  fresh-killed;  any 
quantity."  We  do  not  care  to  say  what  we  wish  for  the  adver- 
tiser, or  for  the  paper  which  inserted  his  advertisement. 

P.  Blasema  **  Accadem.  dei  Lincei  ")  maintains  that  the  tem- 
perature of  the  glacial  epoch  was  not  necessary,  and  that  glaciers 
belong  to  a  time  when  the  average  temperature  of  Europe  was 
about  2^  C.  higher  than  the  present. 

A  medical  contemporary  describes  a  poisoning  case  due  to  the 
consumption  of  tinned  salmon.  **  The  tin  in  which  the  fish  had 
been  imported  was  denuded  of  its  inner  covering  in  many  places, 
nitrate  of  tin  being  formed."  Whence  the  necessary  nitric 
acid  ? 

The  French  Commission  of  Inquiry  on  the  permissibility  of 
the  use  of  salicylic  acid  in  preserving  articles  of  food  has 
reported  against  the  pra(5lice,  the  drug  accumulating  in  the 
human  system. 

We  learn  that  Dn  Tanner,  known  for  his  fasting  perform- 
ancesy  has  been  arrested  for  praAising  with  a  bogus  diploma. 
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.  According  to  **  Science  "  a  disease  similar  to  Entomophthora 
musca  in  the  house-fly  has  attacked  the  locust,  Caloptenus  differ^ 
entialis,  and  is  proving  widely  fatal. 

The  **  Kansas  Review  of  Science  "  says,  erringly,  **  Educated 
men,  in  Europe,  all  know  the  principles  of  art,  its  methods,  and 
its  schools." 

Professor  J.  Lawrence  Smith,  the  eminent  chemist  and  mine- 
ralogist, died  recently  at  his  residence  in  Louisville. 

Tellurium,  nickel,  and  cobalt  are  said  to  occur  in  very  large 
quantities  in  the  State  of  Colorado. 

At  the  Annual  Meeting  of  the  Birmingham  Suburban  Institute 
Union,  Sir  Stafford  Northcote  is  reported  to  have  said  that  he 
was  not  a  little  jealous  to  see  the  manner  in  which  the  younger 
sister  science  had  been  able  to  put  aside  the  study  of  the  elder 
sister  literature."  This  utterance  must  seem  strange  when  we 
refledl  that  Science  has  not  won  that  independence  and  equality 
to  which  she  is  entitled,  and  that  Literature,  under  the  name  of 
**  general  culture,"  is  still  forced,  as  it  were,  down  the  throats  of 
those  craving  for  a  different  diet. 

Dr.  G.  Wyld  has  engaged  in  a  controversy  with  the  **  Medical 
Press  and  Circular  "  on  the  subje<5l  of  mind-reading. 

At  a  meeting  of  pupil-teachers  in  Westminster,  Archdeacon 
Farrar,  whilst  admitting  the  dangers  of  overwork  connected  with 
our  present  educational  system,  naively  advised  his  hearers  to 
"  always  endeavour  to  be  cheerful." 

On  November  15th  Professor  Osborne  Reynolds,  F.R.S.,  deli- 
vered a  Ledlure  on  **  The  General  Theory  of  Thermo-dynamics  " 
before  the  Institution  of  Civil  Engineers. 

We  learn,  with  disgust  and  indignation,  that  an  outrage  has 
been  committed  on  the  statue  of  Liebig,  at  Munich.  The  entire 
left  side  of  the  figure — and  especially  the  head,  shoulders,  and 
hands — has  been  drenched  with  a  dark- coloured  liquid,  which 
appears  to  penetrate  into  the  marble. 

We  regret  to  put  on  record  the  death  of  Sir  William  Siemens. 
Discoverers  and  inventors  die  off,  whilst  speech-makers  seem 
endowed  with  the  longevity  of  their  prototype,  the  raven. 
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Tke  Author  endeavours  to  demonstrate  that  the  atmosphere  o  four  earth  ia 
but  a  portion  of  tie  universal  medium  of  space  which  the  earth  has  accumu* 
lated  by  its  gravitation.  The  atmosphere  of  the  Sun  is  calculated  on  this 
basis,  and  it  is  shown  that  the  origmal  evolution  of  solar  light  and  heat  is  a 
necessary  consequence  of  the  atmospheric  accumulation  due  to  his  ^gravitation. 

A  continual  supply  of  fresh  solar  fuel  is  further  shown  to  result  from  the 
combined  ad^ion  of  planetary  disturbance  and  the  Sun's  motion  of  translation  ; 
and  thus  both  the  origin  and  the  maintenance  of  solar  and  stellar  heat  and 
light  are  explained. 

All  the  details  of  photosphcric  phenomena, — the  spots,  the  faculse,  the 
mottling  **  granulations,"  &c.,  &c.,  follow  as  incidental  consequences  ;  as  also 
the  prominences,  the  corona,  the  zodiacal  light,  and  the  zones  of  meteors  and 
aerolites. 

The  atmospheres  of  the  planets  are  calculated  on  the  same  basis ;  and  this 
reveals  a  consistent  explanation  of  the  observed  meteorology  of  the  inferior 
planets,  the  surface  phenomena  and  specific  gravity  of  the  superior  planets,  and 
the  rings  of  Saturn. 

The  phenomena  of  the  nebulae  are  shown  to  be  necessary  results  of  the 
atmospheric  accumulations  of  certain  modifications  of  star  clusters,  or  great 
solar  systems  ;  and  an  explanation  of  the  connexion  between  solar  phenomena 
and  terrestrial  magnetism  is  suggested. 

The  whole  argument  is  based  upon  known  and  well >eBtabli shed  fadls,  and 
unaided  by  any  hypothetical  assumptions  of  imaginary  materials  or  forces. 
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